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Abstract
Borderline Personality Disorder (BPD) is a serious and costly disorder characterized by
emotional dysregulation and risky, impulsive behaviors. Urgency is a type of impulsivity that
has been strongly associated with symptoms of BPD, and it remains unclear whether Urgency
represents a failure of self-regulation under conditions of strong emotions or whether Urgency
reflects short-term attempts to regulate strong emotions. A useful method for studying the role
of strong emotions in impulsive behaviors is “mood freezing”. Mood freezing is a technique that
uses a placebo to create a context in which individuals believe that they are unable to change
their mood for a period of time. The present study utilizes a mood freezing manipulation to
examine whether Urgency in individuals with and without BPD is associated with emotion
regulation index behaviors during a psychologically stressful task (modified PASAT-C; Lejuez,
Kahler, & Brown, 2003). Two-way independent analyses of variance (ANOVAs) were utilized
to examine both main effects and interaction effects of group and condition on the frequency of
emotion regulation index behaviors during the stressful task to determine if these behaviors were
functioning as short-term emotion regulation strategies. Analyses showed a significant main
effect of condition on number of pauses during the PASAT-C, and a significant group effect on
time to first pause during the PASAT-C, with trends towards both groups converging on more
pausing at an earlier time point under conditions of a mood freeze manipulation. Urgency was
the only significant predictor of both number of pauses and time to first pause in a linear
regression analysis including BPD symptoms, experiential avoidance, and delay discounting.
Secondary analyses showed slowed reaction time on a modified Stroop task in the high BPD trait
group, a significantly larger effect of the mood induction manipulation on the high BPD trait
group, and a significant correlation between Urgency and BPD symptoms. Study results support

URGENCY AND EMOTION IN BPD v
the conclusion that Urgency is the type of impulsivity most highly related to BPD symptoms, and
that Urgency is related to emotional regulation and distress tolerance behaviors. Limitations and
future directions are discussed.
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Literature Review
Introduction
Borderline Personality Disorder (BPD) is a serious psychological disorder, characterized
by a pervasive pattern of affective instability, impulsivity, self-harm behaviors, identity
disturbance, and chaotic interpersonal relationships (American Psychiatric Association, 2000;
Distel, Hottenga, Trull, & Boomsma, 2008; Domes, Schulze, & Herpertz, 2009; Selby & Joiner,
2009; Tragesser, Solhan, Schwartz-Mette, & Trull, 2007). It is the most commonly diagnosed
personality disorder in clinical settings (Skodol, Gunderson, et al., 2002), and prevalence
estimates hover between 1% and 5% of the general population (Grant et al., 2001; Torgersen,
Kringlen, & Cramer, 2001). BPD is also one of the most costly and dangerous disorders;
individuals with BPD have significant functional impairments and a high rate of death by suicide
(Selby & Joiner, 2009). Approximately 8-10% of those with BPD will commit suicide and even
more will attempt suicide (American Psychiatric Association, 2000). One of the defining
characteristics of BPD is a tendency to engage in impulsive self-harm behaviors (i.e., cutting or
burning the self without intent to die) or impulsive behaviors that are highly risky to the self (i.e.,
unprotected or otherwise high-risk sexual behavior, shopping sprees where one spends much
more than one can afford, driving recklessly). Of necessity, this type of behavior has received a
great deal of attention within the literature on the etiology and treatment of BPD.
However, it has become clear in recent years that there are a number of problems in
clarifying the role of impulsivity within BPD. First, “impulsivity” does not appear to be a single,
unitary construct; the use of the term could refer to one of several traits or behavior sets that
appear to differ significantly, even corresponding to different biological and neurological
systems, though they remain interrelated to some extent (Trent & Davies, 2012). Second, it has
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been controversial as to whether some type of impulsive trait or deficit in impulse control
represents a “core” vulnerability to the development of BPD (Links, Heslegrave, & van Reekum,
1999), whether this apparent impulsivity is better conceptualized as a type of emotional
dysregulation (Gratz et al., 2009; Tragesser et al., 2007), or whether these two traits work
together or are representative of some more fundamental underlying vulnerability to developing
BPD (Tragesser & Robinson, 2009). Further complicating this picture is a body of research
demonstrating the effects of both state and trait emotionality on decision making (e.g., Augustine
& Larsen, 2011), thus making it necessary to use good experimental design to control for the
effects of emotional states and traits on decision-making related impulsivity prior to drawing any
conclusions regarding the presence or role of some type of impulsivity within BPD. The context
for this proposal involves reviews of two relevant literatures: studies concerning the role of
impulsivity within the psychopathology of BPD and studies relating impulsivity to emotional
dysregulation. The proposed study aims to clarify the relationship between impulsivity and
emotional dysregulation in BPD.
Definitional Difficulty and Conceptual Confusion
One difficulty present in clarifying the role of impulsivity within the overall
psychopathology of BPD is inconsistency and confusion around the definition, conception,
operationalization, and assessment of the construct of “impulsivity.” The term has often been
used loosely and poorly operationalized and defined, and many authors have pointed out that the
term “impulsivity” has been used in relation to more than one distinct construct (Cyders et al.,
2007; DeShong & Kurtz, 2013; Smith et al., 2007; Trent & Davies, 2012; Whiteside & Lynam,
2001). This may reflect the interrelatedness of the systems underlying impulse control; as
Linehan (1993) has noted,

URGENCY AND EMOTION IN BPD 3
Human functioning is continuous, and any response involves the total human system.
Even partially independent behavioral subsystems share neural circuits and
interconnecting neural pathways. However, behavioral systems that in nature do not
occur separately are nonetheless often distinguished conceptually, because the distinction
provides some increase in our ability to analyze the processes in question. (p. 37)
Thus, while the various constructs addressing impulsivity may well be interrelated at a basic
neurological level, it is nonetheless useful to separate them in order to better understand
processes associated with impulsive behaviors. Better conceptualization and operationalization
of the constructs underlying “impulsivity” will be useful for clarifying their role in relation to
other constructs such as emotional dysregulation and interpersonal difficulties, and better
understanding the relationships of these various constructs can help guide further refinement of
diagnostic criteria and treatment design.
Broadly speaking, the term “impulsivity” typically refers to “action without forethought”;
however, as Trent and Davies (2012) point out, a higher-scale distinction between “impulsive
action” and “impulsive choice” is implied. Impulsive action appears to refer to a lack of
behavioral inhibition, consists of premature/mistimed actions and actions that are difficult to
suppress, and is often measured using Go/No Go or Stop Signal Reaction Time (SSRT) tasks.
Impulsive choice, on the other hand, refers to decision-making without appropriately considering
alternative actions, and it is often measured behaviorally via delay-discounting paradigms, where
individuals are given a choice between a smaller, more immediate reward and a larger, delayed
reward. Greater discounting of the value of delayed rewards is considered indicative of a more
general tendency to discount long-term consequences and rewards in favor of short term
reinforcement. This distinction appears to be borne out both by studies examining the deficits
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associated with damage to different brain areas and deficits associated with drugs affecting
different neurotransmitters. For example, lesion studies in rats have demonstrated that lesions in
the nucleus accumbens produce both types of impulsivity, while lesions to the orbitofrontal
cortex or the subthalamic nucleus increase impulsive action but also increase tolerance to
delayed gratification. Similarly, administration of D-Amphetamine has been shown to enhance
performance on stop-signal tasks, but results regarding the impact of D-Amphetamine on delay
discounting are mixed (see Trent & Davies, 2012, for a review).
However, it is unclear how this two-factor conceptualization of impulsivity applies to
manifestations such as “impulsive aggression,” one frequently used description of the type of
impulsivity associated with BPD (Skodol, Siever, et al., 2002; Trent & Davies, 2012). This
conceptualization has often been used as an outcome measure in studies using various
psychopharmaceutical agents to address symptoms of BPD (e.g., Nosé, Cipriani, Biancosino,
Grassi, & Barbui, 2006). Sala et al. (2011) examined correlations between self-reported
impulsivity, aggression, and MRI scans of the brains of BPD patients and healthy control
participants. They found reduced volumes bilaterally in the hippocampus, as well as in the grey
and white matter of the right and left dorsolateral prefrontal cortex (DLPFC) in 15 BPD patients
when compared to 15 healthy control participants matched to the BPD patients for race, age,
gender, handedness, and years of education. These anatomical differences were differentially
associated with elevations in self-reported impulsivity and hostility, with BPD individuals
scoring higher on both than control participants. Specifically, the authors found a significant
inverse correlation between the volume of the right hippocampus and a self-report measure of
hostility and aggression in BPD patients, but not control participants, while they found a
significant inverse correlation between bilateral DLPFC volumes and a self-report measure of
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impulsivity in BPD patients but not control participants. The authors report that this is consistent
with a distinction between impulsivity and aggression; while the two constructs may be related
(reduced behavioral inhibition could be hypothesized to facilitate greater behavioral expression
of aggression), preliminary MRI data suggests that they are still associated with distinct
anatomical regions of the brain.
Whiteside and Lynam (2001) attempted to use factor analysis to distinguish all of the
different constructs associated with the term “impulsivity” by administering a broad range of
self-report measures of impulsivity to 437 participants and conducting an exploratory factor
analysis on the aggregate data. The authors found a total of four broad factors across all
conceptualizations and measures of impulsivity, which they termed Urgency, lack of
Premeditation, lack of Perseverence, and Sensation Seeking, or the UPPS model of impulsivity.
Smith and colleagues (2007) subsequently confirmed this factor structure in an interview
measure, and further reported that the lack of Premeditation and lack of Perseverence factors
appeared to be distinct facets of a larger, broad construct, while Urgency and Sensation Seeking
were only moderately related to each other and the Premeditation and Perseverence factors.
Further, the authors showed that the distinctions were useful in predicting different aspects of
risky behaviors. Sensation Seeking predicted the frequency of engaging in risky behaviors such
as drinking or gambling, but only Urgency predicted problem levels of involvement in those
behaviors as assessed via self-report. Thus, while an individual scoring higher on a measure of
Sensation Seeking might be more likely to report having tried drinking, it is Urgency that
predicts whether they report using alcohol in a problematic way, such as drinking to blackout or
getting into legal trouble as a consequence of their alcohol use. However, these relationships are
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correlational and retrospective, and need further longitudinal validation to support the hypothesis
that these relationships are predictive in nature.
Broad Importance of Impulsivity Across Psychopathology
Further highlighting the need for conceptual clarity regarding various aspects of
impulsivity and the connection to disorders such as BPD is the broad importance of impulsivity
across a range of psychopathology. Various aspects and descriptions of impulsivity and
impulsive behavior are linked to diagnostic criteria of a range of psychopathology, from other
personality disorders such as Antisocial Personality Disorder (APD), to AttentionDeficit/Hyperactivity Disorder (ADHD), substance use disorders, and a whole class of “impulse
control” disorders (APA, 2000; APA, 2013). Impulsivity in general has been hypothesized as
representing a transdiagnostic vulnerability to psychopathology (Neuhaus & Beauchaine, 2008).
Specific aspects of impulsivity, such as impulsive responding to emotions or Urgency, have also
been hypothesized as a transdiagnostic vulnerability to a range of psychopathology and
maladaptive behaviors (Anestis, Selby, & Joiner, 2007; Billieux, Gay, Rochat, & Van der
Linden, 2010; Johnson, Carver, & Joorman, 2013) including BPD (DeShong & Kurtz, 2013).
Thus, a discussion of impulsivity within BPD must clearly define the type (or types) of
impulsivity associated with BPD, as well as clearly define the role of impulsivity within the
overall psychopathology and treatment of BPD.
Contextual and Learning Conceptualizations of Impulsivity
While there seems to be a substantial body of evidence indicating a fundamental or
personality trait foundation underlying impulsive behaviors and traits (Bezdjian et al., 2011),
alternative theories emphasize contextual or learning conceptualizations of impulsive behavior.
From this perspective, impulsive behaviors observed within BPD populations such as self-harm
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behavior, substance abuse, and impulsive shopping, are learned through modeling or negative
reinforcement, and typically represent maladaptive attempts at emotional regulation (Linehan,
1993; Crowell, Beauchaine, & Linehan, 2009). Indeed, there is certainly evidence that
individuals will engage in seemingly impulsive behaviors in order to improve an unpleasant
mood state; for example, individuals experiencing experimentally-induced feelings of sadness
will engage in pleasant and immediately rewarding distracting activities such as reading
magazines or playing games rather than delaying gratification and completing a longer-term
boring task (studying for a test), but not when told that their mood will not improve no matter
what they do (Baumeister, Zell, & Tice, 2007). Thus, individual differences in the development
of BPD symptoms could be solely a consequence of differences in emotional responding
combined with learning maladaptive emotion regulation strategies.
Impulsivity Within a Biopsychosocial Model of BPD Development
More recent conceptualizations of BPD development incorporate both individual
differences in learning history and other immediate and historical contextual factors, as well as
individual differences in impulse control and other underlying biological traits into theories of
impulsive behavior in BPD. A biopsychosocial model of BPD development, first postulated by
Linehan (1993) and recently extended by Crowell et al. (2009), has garnered the most attention
in recent literature regarding the overall etiology and psychopathology of BPD. Within this
model, BPD is hypothesized to be the result of complex reciprocal transactions between
underlying vulnerability and an invalidating environment (i.e., an environment whereby an
individual’s emotional experiences are not adequately validated and effective emotion regulation
is not modeled). Linehan (1993) originally hypothesized the underlying vulnerability to be one
of broad emotional dysregulation, and she defined action urges as part of emotionality.
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Furthermore, she hypothesized that “suicidal and other impulsive, dysfunctional behaviors are
usually maladaptive solution behaviors to the problem of overwhelming, uncontrollable,
intensely painful negative affect” (pp. 60).
Crowell et al. (2009) extended this model to include impulse control deficits as a separate
additional predisposing vulnerability, at least for a substantial subset of the BPD population.
They hypothesized that while early impulsivity broadly presents a vulnerability to a range of
psychopathology, when combined with emotional dysregulation and a developmental context
that fails to adequately mirror a child’s emotions and teach emotional regulation skills, but rather
alternately punishes and intermittently rewards the child’s expression of emotion, it leads to the
development of significant emotional and behavioral dysregulation, disrupted attachment
relationships, negative social outcomes, and negative cognitive outcomes, all of which are
represented within the DSM-5 criteria for BPD (APA, 2013).
Alternatively, Selby and Joiner (2009) hypothesize that impulsive behaviors within BPD
are a product of emotional dysregulation via what they term “emotional cascades.” These
emotional cascades are the products of a positive feedback loop where high levels of rumination
on negative affect increase emotional intensity, and increased emotional intensity leads to
increased rumination. Thus, the dysregulated behaviors exhibited by individuals with BPD may
serve as a distraction and may serve to break the emotional cascade cycle, providing negative
reinforcement via escape from the cascade experience. Some support for this model of
impulsive behaviors within BPD has been provided by Selby and Joiner (2013), where the
authors conducted an ambulatory assessment study of negative emotion and rumination, as well
as dysregulated behavior, in order to establish whether there is an immediate temporal
relationship between high negative or positive emotionality and dysregulated behavior in
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individuals with BPD. The authors found that in 47 participants across two weeks of consecutive
monitoring using handheld PDAs, having more BPD symptoms interacted with high levels of
negative emotion and rumination to predict subsequent dysregulated behavior at a subsequent
assessment point. These findings were interpreted as consistent with the model that the
impulsive behaviors displayed by individuals with BPD may be more strongly related to affect
regulation rather than to an underlying impulse control deficit.
Impulsivity Associated with BPD
While there is evidence that impulsivity is associated with BPD, both functionally and
developmentally, it is also clear that there is evidence for multiple, distinct types of impulsivity.
However, research has only recently begun to address the question of which of these distinct
types of impulsivity is associated with BPD and the types of behaviors associated with BPD
symptomatology, and whether this impulsivity is trait-based, the consequence of other
psychological processes such as emotional dysregulation, or perhaps both.
Urgency. Within the four-factor UPPS model of impulsivity first delineated by
Whiteside and Lynam (2001), the facet of this model of impulsivity that is consistently most
strongly correlated with BPD features is Urgency (e.g., DeShong & Kurtz, 2013; Whiteside,
Lynam, Miller, & Reynolds, 2005). Urgency has been defined as “the tendency to engage in
impulsive behaviors under conditions of negative affect, perhaps in order to alleviate negative
emotions, despite the potentially harmful negative consequences” (Whiteside et al., 2005). A
fifth factor has been developed and is occasionally included in the UPPS model of impulsivity,
called Positive Urgency (Cyders & Smith, 2007) which is considered a facet related to Negative
Urgency; it is engaging in impulsive behaviors under conditions of positive affect rather than
negative affect. However, not all researchers examining Urgency have made a distinction
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between these two types, and do not include Positive Urgency within their model at all. For the
purposes of this paper, this distinction will only be used when it has been made in the literature.
Negative Urgency has been correlated with measures of problematic drinking and eating (Anestis
et al., 2007; Smith et al., 2007), problematic buying, mobile phone and internet use (Billieux et
al., 2010), as well as predictive of later excessive reassurance seeking (Anestis et al., 2007),
behaviors often associated with BPD.
While researchers investigating impulsivity in BPD have generally not defined it in
relation to the UPPS model of impulsivity, hypotheses around the mechanisms underlying
Urgency are strikingly similar to hypotheses around mechanisms underlying impulsivity within
BPD. Hypothesized mechanisms underlying Urgency include: problematic learned behaviors
functioning as short-term emotion regulation strategies, underlying deficits in an individual’s
ability to inhibit prepotent behavioral responses in the face of strong emotions, and difficulty
entering into deliberative or analytical decision making processes rather than intuitive,
unconscious processes. Billieux and colleagues (2010) set out to examine these mechanisms by
comparing individuals on an emotional stop-signal task and on the second half of the Iowa
Gambling Task (IGT) while examining the relationship with scores on the Urgency facet of the
UPPS impulsivity measure, as well as self-reported problematic behaviors (problematic buying,
internet use, and mobile phone use). The authors found that while impulse inhibition in a neutral
context was significantly related to impulse inhibition in an emotional context, only inhibition in
an emotional context (stimuli using human faces with joyful or sad expressions) predicted
performance on the second half of the IGT, conceptualized as a measure of emotional decision
making under risk. Decision making under risk subsequently predicted Urgency scores, which
then subsequently predicted all three problematic behavior measures. Further, problematic
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behaviors, in turn, can be conceptualized as situations where decision making under risk can
occur. The authors interpreted this model of relationships as evidence that the mechanisms
underlying Urgency are complex, recursive, and likely additive over time. The authors were
unable to rule out any of the hypothesized mechanisms described previously as possible
explanations for the link between Urgency and problematic or disinhibited behaviors.
Measurement
While Urgency has emerged as the type of impulsivity most closely related to BPD, and
it appears to have good validity in predicting a number of maladaptive, impulsive behaviors,
Urgency is based on self-report measures of impulsivity. Self-report measures are known to be
subject to a number of biases and problems (Ben-Porath, 2013; Skodol et al., 2002) and efforts to
validate Urgency as a behavioral construct using other measurement methods have met with
limited success. For example, Smith and colleagues (2007) created an interview measure of the
UPPS measure of impulsivity, and compared the interview measure to the self-report measure in
a multitrait-multimethod validation study. The authors found the same factor structure in the
interview measure as has previously been found in the self-report questionnaire, and confirmed
similar patterns of prediction with regards to other self-reported impulsive behaviors, such as
binge eating, problem drinking, drinking quantity and frequency, problem gambling, and
gambling frequency. However, it should be noted that the authors also found a systematic
difference across methods: the interview measure consistently reported lower levels of the
impulsivity-related traits than the self-report questionnaire, suggesting that participants either
overreported the related behaviors on the questionnaire or that they were more reluctant to
disclose the characteristics and behaviors being assessed when face-to-face with an interviewer.
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Behaviorally, Urgency has been more difficult to observe and measure. Impulse control
can be measured through a number of different behavioral tasks in the laboratory, and there are a
number of popular tasks utilized to assess impulsivity associated with other disorders, such as
Attention-Deficit Hyperactivity Disorder (ADHD). Some of the more commonly utilized
behavioral task measures are Go/No-Go tasks (thought to assess the ability to inhibit a prepotent
behavioral response; e.g., Jacob et al., 2013), Stop Signal tasks (similar to a Go/No-Go task, with
the added wrinkle of having to discriminate when to inhibit a previously learned response; e.g.,
Jacob, Gutz, Bader, Lieb, & Tüscher, 2010), the Stroop task (the ability to inhibit a verbal
response behavior, which can be altered to use different words, theoretically assessing inhibition
under interference effects such as emotion; e.g., Jacob et al., 2010), the Iowa Gambling Task (a
decision-making task under risk; presumably assesses delay of gratification, e.g., Billieux et al.,
2010), and the Tower of London task (assessing ability to plan future behaviors to achieve a
goal; e.g., Dowson et al., 2004).
Cyders and Coskunpinar (2011) conducted a comprehensive meta-analysis of studies
examining the relationship between self-report impulsivity and behavioral task measures of
impulsivity. Self-report impulsivity was examined within the UPPS framework, while the
behavioral task measures of impulsivity were factor-analyzed and placed into one of five factors:
response inhibition, delay response or delay discounting, resistance to distracter interference,
resistance to proactive interference, and distortions in time elapsed. The authors generally found
significant but small effect sizes between constructs hypothesized to be related. For example,
Urgency (or Negative Urgency) was significantly positively related to impulsivity on tasks
assessing prepotent response inhibition, but the effect size was very small (0.11); Sensation
Seeking was significantly positively related to delay response, but the effect size was even
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smaller (0.06). Interestingly, the authors also found that age, race, and sex were significant
confounds of the results, such that older, more racially diverse, more frequently male populations
yielded stronger effect sizes between methods, though the clinical status of the population did
not significantly affect outcomes. Generally, the authors found that prepotent response inhibition
was most frequently related to self-report measures of impulsivity; however, they report overall
that self-report and behavioral measures appear to measure distinct, though possibly related,
constructs.
However, a more consistent pattern of differences has emerged on a few of these
behavioral performance measures when comparing individuals with BPD to healthy controls.
While differences between BPD individuals and healthy controls have been found across an
array of neuropsychological measures of functioning (see Ruocco, 2005 for a review) one
measure of decision making and impulse control where significant differences have frequently
been found is the Iowa Gambling Task (IGT), a task meant to measure decision-making under
risk, such that participants diagnosed with BPD tend to make risky choices and fail to improve
their selections to a safer, more advantageous choice over time (Billiuex et al., 2010; Haaland &
Landrø, 2007; Schuermann, Kathmann, Stiglmayr, Renneberg, & Endrass, 2011). This has been
found to be a significant association even when considering other types of behavioral inhibition
measures (LeGris, Links, van Reekum, Tannock, & Toplak, 2012). While this has often been
interpreted as meaning that individuals with BPD have focalized deficits in complex decision
making, some authors have hypothesized that this deficit is reflective of deficits in impulse
control under conditions of aversive emotions (e.g., Billieux et al., 2010).
Another behavioral performance measure theoretically able to assess deficits in impulse
control under conditions of aversive emotions is a modified version of the Stroop task which

URGENCY AND EMOTION IN BPD 14
includes words related to emotions. While the original Stroop used words of colors printed in a
different colored ink to assess the ability to inhibit prepotent verbal responses (i.e., the word
“BLUE” printed in green ink, and the correct response would be “green”), the task has been
modified such that the word used is an emotionally salient one for the participant. For instance,
variations of the emotional Stroop task have been utilized to show that anxious participants will
have greater difficulty suppressing a prepotent verbal response to words related to achievement
concerns following the experience of failing a difficult task, and participants with a spider phobia
will show longer response latencies to words relevant to spiders, such as “CRAWL” (Williams,
Mathews, & MacLeod, 1996).
Versions of the emotional Stroop task have been utilized with a BPD population as well;
however, results have been more mixed. Jacob and colleagues (2010) found a medium effect
size (d = 0.6) when comparing BPD participants to healthy controls with regard to reaction time
on an emotional Stroop task using words with a negative emotional valence, though the authors
reported that this difference failed to meet reliability conventions after applying a Bonferroni
correction for multiple comparisons. Domes et al. (2006) did not find a significant interference
effect of emotionally valenced words during a Stroop test in BPD participants when compared to
healthy controls, though they did find an overall slowing of reaction time independent of word
valence. Neither study examined the effect of the type of negative emotion implicated by the
words in the task, and it stands to reason that words relevant to BPD pathology and criteria (for
example, anger or abandonment) might reveal different findings.
In summary, self-reported Urgency is consistently related to BPD symptoms, and
individuals with BPD display deficits in various neurological assessment measures including
those assessing various types of impulse control, most notably decision making under risk as
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measured by the IGT, and inhibition of previously learned verbal responses as measured by the
Stroop task. What remains unclear is why Urgency has yet to be clearly linked to these
behavioral measures as well. It appears that much of the literature to date has focused on
elaborating one or the other of these connections, and few studies have examined all three
variables together. In determining the nature of Urgency and its relationship to BPD symptoms,
one area that may be helpful to seek clarification for is to what degree Urgency represents efforts
at short-term emotional regulation and intolerance of emotions (e.g., Billieux et al., 2010).
Experimental Manipulations of Affect Regulation
One method that might be useful to help tease apart the degree to which Urgency reflects
efforts to regulate affect in the short term rather than difficulty inhibiting prepotent responses in
the face of negative affect is to utilize an innovative procedure first described by Manucia,
Baumann, and Cialdini (1984), in which participants are given a fictitious medication and told
that it will “freeze” their mood for the duration of the experiment, while others are told it will not
have that effect. Once these verbal rules are in place, participants are given opportunities to
engage in behaviors believed to be self-regulatory in function, and if the participants in the
mood-freezing condition of the experiment engage in the behavior less than the control condition
participants, this is believed to demonstrate that the behavior is indeed functioning as a way for
the participant to regulate emotion in the short-term.
This procedure has been utilized numerous times to determine what behaviors are the
result of beliefs that they will improve the participants’ mood. For example, Bushman,
Baumeister, and Phillips (2001) administered “Bramitol” a placebo pill, with either mood-freeze
or non-mood-freeze instructions to 200 undergraduate participants. Participants subsequently
either read a scientific article supporting the idea of catharsis or refuting it, producing a two-by-
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two experimental design. All participants then underwent an anger-inducing manipulation by
receiving negative feedback on an essay, and were given an opportunity to aggress against
another person ostensibly participating in the study in another room by delivery of loud noise
blasts for incorrect responses on a computerized task. Results showed that those who read the
pro-catharsis research article and underwent the mood-freeze manipulation were significantly
less likely to aggress than those who read the pro-catharsis article but did not receive the moodfreeze instructions. The opposite pattern of results held true for those in the anti-catharsis
condition, such that those in the mood-freeze condition exercised more aggression than those in
the control condition. The authors hypothesize that this was due to the fact that the anti-catharsis
article suggested aggressing when angry makes one feel worse, and that having this threat
removed by the mood-freeze pill subsequently provoked greater aggression in the mood-freeze
condition.
Tice, Bratslavsky, and Baumeister (2001) examined the effect of a mood-freeze
manipulation across several mood states and behaviors they hypothesized to serve a short-term
affect-regulation function. First, 74 students were put in either a happy or sad mood by reading
happy or sad stories, and were randomly assigned to a mood-freeze or control condition. In the
mood-freeze condition, participants were told before a taste-testing task that eating does not
improve mood, but can actually sustain a negative mood-state for longer than it would otherwise
last. The control group was given no instructions other than how to rate the food. Participants in
the sad mood condition who believed eating would not change their moods ate significantly less
than participants in the control condition. Using a similar mood manipulation with 90
participants, but this time using an aromatherapy candle with “mood-freezing” or non-moodfreezing effects for randomly assigned participants, participants were given the opportunity to
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“practice” for an intelligence test with distracters in the room. Another randomization procedure
specified the distracters as “fun” (current popular magazines, a video game) or “boring”
(preschool-level puzzle games, out-of-date technical journals), and in all conditions the research
assistant pointed them out before leaving the room. Procrastination was then assessed as the
amount of time spent doing other tasks besides practicing for the upcoming exam. The results
showed those in a bad, changeable mood with fun tasks procrastinated much more than the other
groups, and those in bad, frozen moods tended to engage in more practicing than other groups.
Manucia and colleagues (1984) originally designed the mood-freeze manipulation to
examine the hypothesis that feeling sad would provoke altruistic behavior because individuals
believed it would improve their mood. They utilized reminiscing about happy, sad, or neutral
memories as a mood induction, and provided “Mnemoxine” a placebo drug that was either
attributed effects of freezing one’s mood or not based on random assignment to 86 undergraduate
participants. A confederate then entered the room and asked the participant for help making calls
to blood donors, and was asked to make a commitment to making up to 10 such calls to help the
confederate. Participants who believed their sad mood to be changeable were significantly more
likely to agree to make a larger number of phone calls than participants who believed their sad
mood to be fixed.
Given the previous research on the mood freeze manipulation and mood induction, it is
hypothesized that if Urgency represents short-term efforts to improve negative affect, it should
be amenable to a mood-freezing manipulation. However, if Urgency represents a failure of
impulse control in the face of negative emotions, then high Urgency individuals should continue
to display a loss of impulse control regardless of whether they believe their mood has been
“frozen.” Thus, the present study proposes to use a mood-freezing manipulation to examine

URGENCY AND EMOTION IN BPD 18
individuals with high BPD traits (and therefore presumably high levels of self-reported Urgency)
in comparison to individuals with median or lower levels of BPD traits on several measures of
impulse control following a negative mood induction procedure.
Goals and Hypotheses
Goals. The primary goal of the present study is to explore the degree to which Urgency
in high BPD trait individuals represents short-term attempts to regulate negative affect.
Secondary goals include examining the degree to which Urgency is related to other self-reported
psychopathology and problem behaviors, such as symptoms of Antisocial Personality Disorder,
alcohol use, and drug use; to compare individuals with high BPD traits and individuals with few
BPD traits on their ability to inhibit responses to emotionally valenced words following a
negative mood induction; and to compare individuals with high BPD traits to individuals with
few BPD traits in terms of their physiological arousal and awareness of their physiological
arousal in response to a negative mood induction procedure.
Primary hypotheses:
1. There will be a significant main effect across experimental condition in all three
measures of impulsive, Urgent behaviors (“index behaviors” described below), such that
individuals in the mood freeze condition will take significantly longer to first pause
during a psychologically stressful task (see methods section for a description of the
modified PASAT-C), will pause significantly less frequently during a psychologically
stressful task (modified PASAT-C), and will eat significantly fewer highly rewarding,
unhealthy foods than individuals who do not believe their mood has been “frozen.”
2. There will be a significant interaction effect across experimental condition and group in
all three index behaviors, such that individuals with high BPD traits in the control
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condition will display significantly more impulsive, Urgent behaviors than individuals
with few BPD traits, but there will be no significant differences across groups in the
condition where both groups believe their mood has been “frozen.”
Secondary hypotheses:
3. There will be a significant positive correlation between symptoms of BPD and scores on
a measure of Urgency.
4. There will be a significant positive correlation between scores on a measure of Urgency
and scores on a measure of alcohol problems and drug problems.
5. There will be a significant positive correlation between scores on a measure of Urgency
and scores on a measure of experiential avoidance.
6. Within the control condition, scores on a measure of Urgency will be significantly related
to index behaviors, such that higher self-reported Urgency will predict more index
behaviors.
7. Within the control condition, physiological arousal will be significantly related to index
behaviors, such that greater increases in physiological arousal during the stressful task
will predict more index behaviors.
Methods
Participants
Participants were recruited from a moderately-sized Midwestern public university via an
online subject recruiting site designed for recruitment and management of research data
collection. Participants were required to be between at least 18 years old. Participants
completed the online portion of the study, including the Personality Assessment Inventory–
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Borderline Scale (PAI-BOR), and were then asked for permission to contact them for an inperson follow up study for additional research credit. Then participants who had a PAI-BOR
score at or below the 50th percentile (below median) and participants who had a raw PAI-BOR
score above 38, equivalent to a t-score of 70 (> 97th percentile), a cutoff score utilized by other
studies and shown to be significantly associated with interview measures of BPD (Trull, 1995)
and recommended to minimize false positives (Jacobo et al., 2007), were invited to participate in
the in-person portion of the study. As alcohol and drug use are often comorbid with BPD and
are also related to impulsivity, additional criteria using the PAI-ALC and PAI-DRG scales were
also used. The below median PAI-BOR group also needed to have scores on the PAI-ALC and
PAI-DRG scales below a t-score of 60 to control for substance use related elevations in
impulsivity. Controlling for the effects of substance use in the elevated PAI-BOR group is more
difficult because use is often comorbid with BPD, and therefore in the elevated PAI-BOR group,
recruitment was preferential for individuals with below median scores on the PAI-ALC and PAIDRG scales, but individuals with above-median t-scores on PAI-SF ALC and DRG were not
excluded from participation. A power analysis based on the results of the Tice and colleagues
(2001) mood freeze manipulation study, a sample size of 128 (32 per cell) was estimated to
provide a power of 0.80 to detect a medium effect size with the planned ANOVA analyses.
Procedures
Once recruited via the online subject recruitment pool, participants clicked a link that
directed them to an online survey. First, participants were shown the informed consent form
(included in Appendix A) and asked if they are willing to consent to participating in the online
portion of the study. If participants agreed, they clicked “Yes” in response to indicate their
agreement. Once this was completed, they were allowed to enter the study. They were then
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provided with online versions of the questions from the UPPS self-report questionnaire, the
Personality Assessment Inventory—Short Form (PAI-SF), questions from the full PAI-BOR
scale not included on the PAI-SF, the Difficulties in Emotion Regulation Scale (DERS), the
Positive and Negative Affect Schedule (PANAS), the Acceptance and Action Questionnaire-II
(AAQ-II), and finally were asked to complete a 5-question adjusting amount monetary delay
discounting task. Once all questions were answered, the participants were asked the following
question: “Would you be willing to participate in an in-person follow up study for additional
research credit?” If they responded “Yes,” they were asked to “Please provide an email address
where we can reach you to invite you to participate in the follow up study.” Once the participant
had either entered an email address or declined to be invited to follow up, they were taken to a
page which thanked them for their participation and provided an email address to contact with
any questions regarding their participation.
The PAI-BOR scores of participants who indicated willingness to be contacted for the
follow up study were then calculated, and those who fell at or below the 50th percentile (raw
score of 18 or less) or at or above a cutoff score of 38 (above the 97th percentile) were then
placed into the low BPD trait (control) and high BPD trait groups respectively. Recruitment was
continuous and within each group participants were randomly assigned to the mood freeze or
control condition. Randomization within each group was determined in advance with an
application that shuffled the desired number of subjects in each condition within each group into
a randomized order, while maintaining the total desired equal number of participants within each
cell. Once assignment order was determined, participants were assigned according to order after
they were scheduled for the in-person portion of the study. Participants were contacted and
asked to select a time when they would be willing to participate in an in-person study which
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would take approximately 45 minutes to one hour to complete. They were asked if they had any
food or medication allergies, and unless they indicated an allergy to food coloring or strawberry
flavoring, were then scheduled at a time convenient for them.
Once the participant arrived for the in-person study, they were first hooked up to NeuLog
physiological reactivity recording equipment designed to continuously record galvanic skin
response and heart rate, and a baseline was obtained while the person completed a questionnaire
confirming their demographic information and email address from the initial portion of the study.
Participants then completed the PANAS to report their emotions at that moment in time. At this
point, participants underwent a mood induction procedure designed to induce anger. They were
asked to write a paragraph explaining a detailed story regarding a recent time when someone
close to them made them angry. The participants were asked to use pseudonyms to preserve
confidentiality, and they were asked to try to remember as much detail about what happened and
how they felt at each stage as possible. They were told they had ten minutes to complete this
portion of the study, though they were allowed to take more time if they required it.
Once the mood induction task was complete, participants completed the PANAS again,
and then all participants underwent a “medication administration” procedure. Those randomly
selected to be in the mood-freezing condition underwent the mood-freezing procedure. They
were presented with a small vial of water tinted red and with some added strawberry flavoring
and they were told that this liquid should improve their reaction time, but has the side effect of
“freezing” whatever mood the participant is in at the time they take the medication. They were
provided with a disposable eye-dropper and asked their weight. The research assistant then
pretended to consult a weight-to-medication chart and instructed them to please place 0.5 ml of
the liquid under their tongue using the eye-dropper. Those participants who were randomly
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selected to be in the non-mood-freezing control condition were also be told that the medication
should improve their reaction time, but were specifically told that although many medications
can affect mood, this medication should have no effect on their mood. In order to conduct a
manipulation check, all participants were then asked if they recalled the intended effects and side
effects of the medication prior to administration, and to please repeat them so the researcher
knows they understood the effects correctly. One participant during the course of data collection
opted out of the study at this point in the administration; otherwise, all participants were able to
repeat these instructions and agreed to administration of the “medication.”
At this point, all participants were logged on to a computer to complete a modified
PASAT-C. The participants were instructed on how to complete the task, and then were
informed that they may take short breaks if they felt they needed them by hitting the “PAUSE”
button. Participants were told that hitting the “PAUSE” button would extend the time of the task
by the same amount of time that they are allowed to pause (ten seconds). Participants were then
shown a nearby tin with their choice of snacks, and told they could help themselves as thanks for
participating in the study. They were then allowed up to a maximum of 20 min to complete the
PASAT-C, and would have been stopped if they took more than 20 min to complete the measure,
though no participants took the full 20 min to complete the measure. During administration, the
computer automatically recorded when the participant paused the PASAT-C, as well as the total
number of pauses; the research assistant also recorded the amount of snacks that the participant
ate at one minute after completing the task, while the research assistant was presumably
organizing the next task and the participant was completing another PANAS to record the
participant’s affect at this point. Participants were then directed to complete a computerized
Stroop task using both emotionally valenced and non-emotionally valenced words. Presentation
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of these words was randomized, with 50 words in each of three conditions: neutral words (e.g.,
“car,” “speak”), angry words (e.g., “Aggression,” “Rage,” “Rant”), and other emotional words
(e.g., “Disappointed,” “Hurt,” “Joy”). The other emotional word category was further
subdivided into equal parts positive and negative emotion words. Each word was presented in
color with a color word printed in black either above or below, and they were instructed to press
a button on the right side of the keyboard if the color word and color are the same, and to press a
button on the left side of the keyboard if they differ. These buttons were labeled with the letters
“Y” and “N” to indicate Yes or No for matching. Response time for all words was recorded by
the computer.
At the completion of this task, participants completed a final PANAS before being
debriefed and provided with contact information for the university’s counseling center and other
local psychology and mental health clinics where they could follow up if they so desired. The
remaining food after the participant left was also weighed to provide a second assessment of the
amount of food eaten during the experiment. Participants were granted extra credit in a class as
compensation for their participation if an instructor accepted it, and additionally were entered
into a raffle to win one of four $50 Amazon gift cards.
Measures
Personality Assessment Inventory—Short Form (Morey, 1991). The Personality
Assessment Inventory (PAI; Morey, 1991) is a 344 item broad self-report measure assessing
common forms of psychopathology, factors that affect the course of treatment, and interpersonal
style. The PAI has a short form (the PAI-SF) that is built into the measure, and consists of the
first 160 items of the PAI. The PAI-SF produces scores for the 11 clinical scales of the PAI, 4 of
the 5 full-form treatment scales, 3 of the 4 full-form validity scales, and 2 interpersonal style
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scales. The PAI-SF consists of the items with the strongest item-scale correlations, which are
deliberately front-loaded on the PAI full form for this purpose. The clinical scales include scales
assessing somatic complains (SOM), anxiety (ANX), anxiety-related disorders (ARD),
depression (DEP), mania (MAN), paranoia (PAR), schizophrenia (SCZ), borderline features
(BOR), antisocial features (ANT), alcohol problems (ALC), and drug problems (DRG). The
treatment scales include scales assessing aggression (AGG), suicidal ideation (SUI), nonsupport
(NON), and treatment rejection (RXR); the interpersonal scales include dominance (DOM) and
warmth (WRM); and finally, the validity scales include infrequency (INF), negative impression
management (NIM), and positive impression management (PIM). The PAI-SF also has a
reconstituted validity scale assessing inconsistent responding (the ICN-SF scale) which has
demonstrated reasonable efficacy at detecting inconsistent responders (Siefert et al., 2012). Each
item is responded to on a four-point Likert scale with the following anchor points: 0 = false, 1 =
slightly true, 2 = mainly true, and 3 = very true. The PAI-SF scales have been found to
demonstrate acceptable internal consistency reliability (Sinclair et al, 2010; Sinclair et al., 2009)
and have been found to demonstrate high correlations with the original validated full-form scales
(Frazier, Naugle, & Haggerty, 2006; Morey, 1991; Sinclair et al., 2010). The PAI-SF is included
in this study to support more broadly characterizing the mental health functioning of our sample.
While the PAI-BOR was the main criterion used to determine who would be invited to
participate in the in-person portion of the study, the ALC and DRG scales were also utilized to
rule out individuals for participation in the low BPD trait group.
Personality Assessment Inventory—Borderline Scale (PAI-BOR; Morey, 1991). The
PAI-BOR is a 24-item scale of the Personality Assessment Inventory, with subscales designed to
assess four symptoms of Borderline Personality Disorder (affective instability, identity problems,

URGENCY AND EMOTION IN BPD 26
negative relationships, and self-harm) through self-report using six items per subscale. Thirteen
items are included in the PAI-SF, while an additional eleven will be included to comprise the full
PAI-BOR scale and to allow for calculation of the four subscales (Affective Instability, Identity
Problems, Negative Relationships, and Self-Harm). Six items are reverse-scored: items 7, 12,
14, 19, 20, and 24. Higher scores indicate greater presence of borderline personality disorder
features, with a total PAI-BOR score of 38 or more indicating significant borderline personality
features, and a score of 60 or more suggesting a diagnosis of Borderline Personality Disorder.
Each item is responded to with one of four answers: 0 = false, 1 = slightly true, 2 = mainly true,
and 3 = very true. Each subscale has a range of 0 to 18. The PAI-BOR is meant as a screening
measure for Borderline Personality Disorder and has been found to have good internal
consistency, α = .93 (Gardner & Qualter, 2009). In a study using a clinical sample, the PAIBOR was found to correctly classify a patient as having or not having Borderline Personality
Disorder using a t-score of 70 as the cutoff 73% of the time (Stein, Pinsker-Aspen, & Hilsenroth,
2007). The PAI-BOR has been found to converge highly with the Personality Diagnostic
Questionnaire 4 – BPD Scale (r = .86) and the McLean Screening Instrument for BPD (r = .85),
and has been found to be measurement invariant across age and sex (De Moor, Distel, Trull, &
Boomsma, 2009). The PAI-BOR was used as the primary tool for group assignment in this
study.
UPPS Impulsive Behavior Scale (Whiteside & Lynam, 2001). The UPPS Impulsive
Behavior Scale is a 46 item inventory consisting of four scales assessing different aspects of
impulsive behavior: Urgency, lack of Perseverence, lack of Premeditation, and Sensation
Seeking. Each item is rated on a four-point Likert scale from 1 = I agree strongly to 4 = I
disagree strongly, with higher scores indicating greater impulsivity on each scale. The scales
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have been shown to have good internal consistency reliability (Whiteside & Lynam, 2001;
Whiteside et al., 2005) and have been shown to have good divergent validity among different
types of psychopathology and problem behaviors (Billieux et al., 2010; DeShong & Kurtz,
2013). The Urgency subscale is of particular interest in this study due to its association with
BPD traits.
Difficulties in Emotion Regulation Scale (DERS; Gratz & Roemer, 2004). The DERS
is a 36 item self-report measure of an individual’s skills and difficulties in regulating their
emotions. The DERS contains six subscales assessing non-acceptance of emotions (“nonacceptance”), difficulties engaging in goal-directed behavior when distressed (“goals”), impulse
control difficulties (“impulse”), lack of emotional awareness (“awareness”), limited access to
emotion regulation strategies (“strategies”), and lack of emotional clarity (“clarity”). Items are
scored on a five-point Likert scale ranging from 1 = almost never to 5 = almost always. The
DERS total scale has been found to have good internal consistency reliability (α = .93) and each
subscale has separately been found to have acceptable internal consistency reliability (α > .80).
The DERS has also been found to have acceptable test-retest validity over a four to eight week
period, has been found to have good convergent validity with other measures of emotion
regulation and experiential avoidance, and has been found to have adequate predictive validity
with measures of self-harm and intimate partner violence (Gratz & Roemer, 2004). The DERS
serves as a self-report assessment of emotion regulation, and will be correlated with the use of
index behaviors that are hypothesized to serve a regulating function.
The Acceptance and Action Questionnaire-II (AAQ-II; Bond et al., 2011). The AAQII is a seven-item unidimensional scale assessing experiential avoidance, or psychological
inflexibility. Items are responded to using a seven-point Likert scale ranging from 1 = never true
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to 7 = always true, with higher scores indicating the presence of greater psychological
inflexibility. The AAQ-II has demonstrated acceptable internal consistency reliability, good
convergent validity with theoretically related constructs such as depression, anxiety, and stress,
and good predictive validity of future psychological distress and workplace absence (Bond et al.,
2011). The AAQ-II is included in this study because the relationship between experiential
avoidance and Urgency is of interest, particularly as the AAQ-II is utilized in some treatment
studies as an outcome measure.
Monetary Delay Discounting (Koffarnus & Bickel, 2014). In order to assess delay
discounting, a modified monetary delay discounting task outlined by Koffarnus and Bickel
(2014) was utilized. The task is a five-trial adjusting delay task, where individuals respond to a
question regarding whether they would prefer a fixed commodity amount (in this case, $1000) at
some variable point in the future, or half that amount now. The first trial uses a delay of three
weeks, and then based on each individual’s responses, the time frame is adjusted either longer or
shorter to increase or decrease the delay, and the question is asked again using the new time
frame. The adjustment is then decreased by half and again adjusted either up or down depending
on the individual’s choice, and repeated three more times until an individual lands on one of 32
indifference points. The task has been found to be comparable to a more traditional adjustingamounts delay discounting paradigm, and has the benefit of taking less than one minute to
administer (Koffarnus & Bickel, 2014). Delay discounting is commonly conceptualized as a
measure of impulsivity, particularly with respect to how preference for long-term outcomes is
undermined when attractive alternatives are present.
Positive and Negative Affect Schedule (PANAS; Watson, Clark, & Tellegen, 1988).
The Positive and Negative Affect Schedule (PANAS) is a 20 item self-report measure of positive
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and negative affect. The items consist of 20 affective labels, such as “excited” and “ashamed,”
with ten items each for a positive and negative scale. Each item is rated on a five-point Likert
scale ranging from very slightly or not at all, to extremely, in regards to a time period which can
be adjusted to reflect affect over a range from in the immediate moment, to affect over the
previous year, to general or average affect. For the purposes of the present study, the immediate
moment timeframe will be utilized. The PANAS has been found to have satisfactory internal
reliability (α = .84 or greater). Test-retest reliability in the general time frame across a time
period of 8 weeks was found to be .68 for the positive affect scale and .71 for the negative affect
scale. The PANAS was included in this study to characterize and track changes in affect over
the course of the study.
Modified Paced Serial Addition Task—Computer Version (PASAT-C; Lejuez,
Kahler, & Brown, 2003). The original PASAT-C is a modified version of a serial addition task
utilized to assess neuropsychological functioning, which has been modified to be administered
via computer and to be an experimental induction of psychological stress. Individuals are
required to quickly respond to a series of numbers by adding each set of numbers sequentially,
then responding via clicking a number on a computer screen; the task is designed to provide
aversive negative feedback (e.g., loud noises) when incorrect answers are provided. In addition
to inducing psychological stress, the PASAT-C allows for the measurement of distress tolerance
through assessment of termination latency, or how long until individuals quit the task. The
original PASAT-C has been shown to increase ratings of anxiety and irritability, as well as
psychophysiological responding as assessed by skin conductance level and heart rate, though
heart rate appeared to be an indicator of anticipatory anxiety (Lejuez et al., 2003).
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The current study proposes to utilize a modified version of this measure. The task was
altered by the inclusion of a “pause” button (in place of a “quit” button) that allowed the
participants to pause the task for ten seconds at a time, at the cost of delaying task completion.
Because this task is designed to be psychologically stressful, it was anticipated that these pauses
would have a self-regulatory function for the participants, and would therefore provide a measure
of impulsive attempts to regulate affect in the short-term while discounting the long-term
consequences, in this case delaying task completion. Variables to be assessed in the current
study are the total number of pauses during the challenge phase, the seconds to first pause, total
time actively engaged in the task, and overall score. Engagement was calculated by examining
total opportunities for engagement (600 seconds for the total task), then subtracting items where
the participants did not respond (number of omissions). Scores were calculated as the total
number of correct responses.
Emotional Stroop task (Williams, Mathews, & MacLeod, 1996). An “emotional
version” of the Stroop task, or the EStroop, a task designed to assess verbal inhibition, was
utilized for the present study. Participants were shown an adjective printed in a particular color
on the computer screen, while a color word printed in black will be shown either above or below
the adjective. Participants indicated whether the color word and the color of the adjective word
are the same or not, with their response time to each word being the primary measure of
inhibition. Response times were averaged within word categories providing separate values for
anger words, neutral words, positive valenced emotions, and negatively valenced emotions.
Reaction times below 300 milliseconds were adjusted to that floor value. Reaction times above
1500 milliseconds were adjusted to that ceiling value. Response times for erroneous responses
are not included in the category averages. If more than 10% of an individual’s response times
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for a particular category were either from an erroneous response, or needed to be adjusted to the
floor or ceiling values, their average response time was considered invalid for that category and
was not included in the group level data. It was anticipated that longer average response times
would be indicative of greater difficulty with verbal inhibition when words salient to a particular
emotion are shown. The adjectives included 10 neutral words (50 trials), 10 anger words (50
trials) and 10 other non-anger emotion words, half of which were negatively valenced while the
other half were positively valenced (50 trials). The emotional version of the Stroop task has
demonstrated slower response times for words relevant to the participant’s psychological
difficulties in comparison to control groups and neutral adjectives (Williams et al., 1996). The
emotional Stroop task was included to provide an alternative measure of inhibition under
conditions of emotional distress that theoretically should be unaffected by a mood freezing
manipulation, as it is not meant to assess emotional regulation behaviors.
Psychophysiological responding. Galvanic skin response (GSR) and heart rate (HR)
was measured and digitally recorded using a NeuLog monitoring system to obtain a measure of
psychophysiological responding. GSR in particular has been shown to be responsive to
psychological stress during the PASAT-C. Psychophysiological responding was recorded to
track physiological responding throughout engagement with the PASAT-C task and provided a
measure of stress and stress regulation for secondary analysis.
Planned Analyses
Missing data and invalid profiles. First, the larger self-report data pool was examined
for missing data and invalid profiles. It was not anticipated that missing data would present a
serious problem, as the online survey required answers to all questions before a participant
moves on. Participants failing to complete all of the online survey questions were removed from
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the analyses and were not invited to the in-person portion of the study. Participants’ scores on
the validity scales of the PAI-SF were examined (i.e., the ICN-SF, INF, NIM, and PIM scales).
Individuals whose ICN-SF scores exceeded 8 were dropped from further analyses, as this cutoff
score has been demonstrated as an effective cutoff for determining inconsistent responders
(Siefert et al., 2012). Individuals with a PIM scale or INF scale t-score greater than 70 were also
excluded from further analyses. As the NIM scale is known to be elevated when an individual is
currently experiencing heightened psychological distress, a higher cutoff score was utilized, and
individuals whose NIM scale t-scores are greater than 85 were excluded from the analyses.
Analysis of variance. A series of 2x2 analyses of variance (ANOVAs) were conducted
with each of the three primary dependent variables: number of pauses during the PASAT-C, time
to first pause, and amount of highly rewarding, unhealthy foods eaten during and after the
PASAT-C. These were conducted across both group (control vs. high BPD trait) and
experimental condition (mood freeze vs. non-mood freeze) to examine both main effects and
interaction effects.
Secondary ANOVAs were conducted to look for group by condition effects with respect
to time engaged during the PASAT-C, score on the PASAT-C, EStroop total reaction time and
reaction time for each category of words (anger, other emotion, and neutral words), as well as
PANAS Negative Scale score differences after mood induction and the PASAT-C
administration.
Regression analyses. Regression analyses were run using scores on the PAI-BOR,
Urgency scale, AAQ-II, and the (nl)k from the delay discounting task to examine relative
predictive power of index behaviors in the control condition across both groups. In addition,
planned analysis included that if there remains a significant difference in index behaviors
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between the groups in the mood-freeze condition, another regression analysis would be run using
these scores to predict index behaviors in the mood-freeze condition as well, to examine which
variables predict continued impulsive behavior despite the participants believing that their mood
is unchangeable.
Correlation matrices. Finally, the online self-report data were examined for expected
significant patterns of correlations. Specifically, Pearson’s r values were calculated between the
PAI-SF scales, PAI-BOR scale scores, individual UPPS scale scores, DERS scale scores, AAQII scale scores, and (nl)k from the discounting assessment.
Results
Sample Description
Online sample. The online sample consisted of 2,319 participants whose profiles were
deemed valid and complete (see “Missing Data and Invalid Profiles” below for a more detailed
description). The mean age of online participants was 21.15 (SD = 5.4), ranging from 18 to 62.
There were more female participants than male participants, n = 1,637 (70.6%) and n = 668
(28.8%) respectively. Fourteen participants identified as transgendered. The participants largely
identified as Caucasian or Euro-American (n = 1015, 69%) or Black, Afro-Caribbean, or African
American (n = 268, 18.2%). Fifty-nine participants identified as biracial or multi-racial (4%), 48
identified as Latino or Hispanic American (3.3%), 33 identified as East Asian or AsianAmerican (2.2%), 15 identified as South Asian or Indian-American (1%), and six identified as
Native American or Alaskan Native (0.4%). Eight hundred forty-nine participants were not
asked to provide their ethnicity or race due to experimenter error. Additional demographic
variables collected include marital status, employment status, sexual orientation, and year of
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study. They are presented in Table 1 with chi-square comparisons of response rates between the
online and in-person samples for each question below.
Table 1
Sample Demographic Characteristics
Online
n

In-Person
Percent

n

Percent

Year of Study
Freshman

778

35.2

48

43.2

Sophomore

555

25.1

21

18.9

Junior

430

19.5

23

20.7

Senior

298

13.5

14

12.6

5th year and

147

6.7

5

4.5

χ2

p-value

4.44

.350

6.65*

.010*

beyond
Sexual Orientation
Mostly or

1986

89.9

91

82.0

26

1.2

4

3.6

34

1.5

1

0.9

Bisexual

130

5.9

13

11.7

Asexual

32

1.4

2

1.8

Other

0

0

1

0.9

definitely straight
Mostly or
definitely gay
Mostly or
definitely lesbian

URGENCY AND EMOTION IN BPD 35
Online
n

In-Person
Percent

n

Percent

Marital Status
Married

99

4.5

4

3.6

Single

1802

81.6

86

77.5

Divorced

28

1.3

2

1.8

Remarried

4

0.2

0

0

Widowed

3

0.1

0

0

Separated

10

0.5

0

0

Living with partner

32

1.4

4

3.6

187

8.5

13

11.7

43

1.9

2

1.8

χ2

p-value

1.52*

.218*

3.66*

.301*

(same sex)
Living with
partner
(opposite sex)
Prefer not to
answer
Employment Status
Full Time (>35

288

13.0

14

12.6

774

35.1

37

33.3

351

15.9

25

22.5

hrs/wk)
Part Time (Regular
hours)
Part Time
(Irregular hours)
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Online

In-Person

n

Percent

n

Percent

739

33.5

32

28.8

21

1.0

2

1.8

Retired/Disability

5

0.2

0

0

Military Service

9

0.4

0

0

Prefer not to

21

1.0

1

0.9

Unemployed, full

χ2

p-value

time student
Unemployed, part
time student

answer
Note. *Comparisons for cells with n > 4.

In-person sample. The in-person sample consisted of 111 participants whose mean age
was 21.65 (SD = 7.12), ranging from 18 to 56. Out of 111 participants, 61 were in the high BPD
trait group while 50 were recruited to be in the low BPD trait group. Twenty-three total
participants were in the low BPD trait group and assigned to the control condition, 27
participants were in the low BPD trait group and assigned to the mood-freeze condition, 30
participants were in the high BPD traits group and were assigned to the control condition, and 31
participants were in the high BPD traits group and were assigned to the mood-freeze condition.
There were more female participants than male participants, n = 83 (74.8%) versus n = 28
(25.2%). As anticipated, participants primarily identified as Caucasian or Euro-American (n =
58, 52.3%), though 12 identified as Black, Afro-Caribbean or African-American (10.8%), 3
identified as Latino or Hispanic American (2.7%), 3 identified as biracial or multiracial (2.7%),
and one participant each identified as East Asian or Asian American, South Asian or Indian
American, and Middle Eastern or Arab American respectively (0.9%). Thirty-two participants
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were not asked to self-identify their race or ethnicity due to experimenter error. Additional
demographic variables collected include marital status, employment status, sexual orientation,
and year of study, and are presented in Table 1 above.
With respect to the dependent variables, 38.1% of the total sample utilized the pause
button, with 382.35 seconds average time to first pause (SD = 268.8). The overall number of
pauses showed significant skew and kurtosis (skewness = 2.69, kurtosis = 9.86), while the time
to first pause had less extreme skewness and kurtosis values, (skewness = -0.53, kurtosis = -1.67)
there were bimodal peaks at either end of the response distribution. Time engaged during the
PASAT-C showed some skewness and kurtosis as well (skewness = 1.28, kurtosis = 4.73). See
figures 1, 2, and 3 for histograms representing the distribution of responses. The scores on the
PASAT-C were more normally distributed (skewness = 0.99, kurtosis = 1.93). With respect to
the EStroop, overall average reaction time for corrected and valid responses was 0.593 seconds,
with reaction time for each set of words as follows: 0.603 seconds for anger words, 0.622
seconds for other positive emotion words, 0.626 for other negative emotion words, and 0.593
seconds for neutral words. EStroop reaction time variables were relatively normally distributed,
with overall skewness and kurtosis values of 0.92 and 1.72, respectively. Skewness values for
individual categories ranged from 0.79 (neutral words) to 1.41 (other negative emotion words),
and kurtosis values ranged from 1.43 (anger words) to 1.98 (other negative emotion words). All
means reflect only valid responses as was defined in the measures section above. See Figure 4
for a histogram plotting the distribution of the reaction times obtained across all categories in the
EStroop.
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Figure 1. Distribution of the number of pauses on the PASAT-C.

URGENCY AND EMOTION IN BPD 39

Figure 2. The distribution of time to first pause on the PASAT-C. The individuals shown as first pausing
at the 600 second mark included those who did not pause at all, as this variable was recalculated to the
total time of the task to maintain direction of scaling for analyses.

URGENCY AND EMOTION IN BPD 40

Figure 3. The distribution of time spent engaged during the PASAT-C.
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Frequency
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5

More

1.55

1.5

1.45

1.4

1.35

1.3

1.25

1.2

1.15

1.1

1.05

1

0.95

0.9

0.85

0.8

0.75

0.7

0.65

0.6

0.55

0.5

0.45

0

Figure 4. The distribution of the average non-error reaction times on the EStroop task.
The in-person sample was then compared by condition and group membership, to check
for unexpected differences and possible threats to valid inferences. Continuous variables were
examined using two-way independent ANOVA analyses, while categorical variables were
examined by chi-square comparisons (see tables 2 and 3).
With respect to the continuous variables, unexpected differences emerged with respect to
a significant main effect of experimental condition on UPPS Perseverance (F[1, 107] = 5.55, p =
.020) and Premeditation (F[1, 107] = 5.82, p = .018) scores, as well as a significant interaction
effect with respect to delay discounting (nl)k values (F[1, 107] = 5.55, p = .020). Expected
group differences were observed with respect to PAI-BOR, Urgency, Perseverence,
Premeditation, AAQ-II scores, and DERS total scores, though no main effects for group were
observed with (nl)k values. Chi-square comparisons of categorical demographic data did not
reveal any statistically significant differences among the four cells.
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Table 2
Continuous Variable Two-Way Mean Comparisons by Group and Condition
Variable

Age

Experimental

Group

Condition

Membership

Control Condition

Experimental Condition

PAI-BOR Scores

Control Condition

Experimental Condition

Urgency

Control Condition

Experimental Condition

Perseverance

Control Condition

Experimental Condition

Premeditation

Control Condition

Experimental Condition

M

SD

Low BPD Group

22.48

6.842

High BPD Group

21.20

7.336

Low BPD Group

22.63

9.680

High BPD Group

20.61

3.981

Low BPD Group

14.22

3.03

High BPD Group

45.70

6.18

Low BPD Group

12.89

4.10

High BPD Group

44.81

5.51

Low BPD Group

22.44

6.53

High BPD Group

33.97

6.68

Low BPD Group

23.48

9.45

High BPD Group

33.65

6.45

Low BPD Group

16.61

4.80

High BPD Group

20.80

4.24

Low BPD Group

20.15

7.60

High BPD Group

22.39

5.59

Low BPD Group

18.91

5.53

High BPD Group

22.40

5.15

Low BPD Group

21.41

7.35
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Variable

Sensation Seeking

Experimental

Group

Condition

Membership

Control Condition

Experimental Condition

DERS Total Score

Control Condition

Experimental Condition

AAQ-II

Control Condition

Experimental Condition

(nl)k

Control Condition

Experimental Condition

M

SD

High BPD Group

25.65

6.59

Low BPD Group

35.35

9.03

High BPD Group

33.77

10.58

Low BPD Group

33.63

7.87

High BPD Group

34.45

9.80

Low BPD Group

60.17

13.17

High BPD Group

110.70

19.72

Low BPD Group

65.30

17.14

High BPD Group

113.29

21.14

Low BPD Group

11.57

5.26

High BPD Group

33.60

6.82

Low BPD Group

13.30

7.15

High BPD Group

31.19

7.27

Low BPD Group

-2.36

1.07

High BPD Group

-2.55

0.68

Low BPD Group

-2.78

0.77

High BPD Group

-2.26

0.67
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Table 3
Categorical Variables, Group by Condition
Control Condition

Experimental Condition

Low BPD

High BPD

Low BPD

High BPD

Group

Group

Group

Group

n

%

n

%

n

%

n

%

Male

6

21.4%

5

17.9%

11

39.3%

6

21.4%

Female

17

20.5%

25

30.1%

16

19.3%

25

30.1%

16

27.6%

16

27.6%

15

25.9%

11

19.0%

1

8.3%

4

33.3%

3

25.0%

4

33.3%

0

0.0%

0

0.0%

3

100%

0

0.0%

0

0.0%

0

0.0%

1

100%

0

0.0%

0

0.0%

0

0.0%

0

0.0%

1

100%

0

0.0%

0

0.0%

0

0.0%

1

100%

Gender

Race/Ethnicity
Caucasian or EuroAmerican
Black, AfroCaribbean, or
AfricanAmerican
Latino or Hispanic
American
East Asian or Asian
American
South Asian or
Indian American
Middle Eastern or
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Control Condition

Experimental Condition

Low BPD

High BPD

Low BPD

High BPD

Group

Group

Group

Group

n

%

n

%

n

%

n

%

0

0.0%

1

33.3%

1

33.3%

1

33.3%

Freshman

8

16.7%

17

35.4%

13

27.1%

10

20.8%

Sophomore

4

19.0%

5

23.8%

3

14.3%

9

42.9%

Junior

6

26.1%

3

13.0%

6

26.1%

8

34.8%

Senior

4

28.6%

3

21.4%

5

35.7%

2

14.3%

5th year and

1

20.0%

2

40.0%

0

0.0%

2

40.0%

Arab American
Biracial or
Multiracial
Year of Study

beyond
Note. Percentages listed are percent of total from each row within each two-by-two cell.

Missing data and invalid profiles. Out of 2,981 participants who began the online
survey, 2,788 (93.5%) completed the full survey, 2,366 (79.4%) produced valid PAI-SF profiles
using the above-established cutoff criteria, and 2,319 (77.8%) met both of these inclusion
criteria. Of the participants who did not produce valid PAI-SF profiles, 288 were invalid based
on the INF cutoff, 189 based on the ICN cutoff, 82 based on the NIM cutoff, and 69 based on the
PIM cutoff. Participants whose responses did not meet both of these inclusion criteria have been
excluded from final analyses of the online survey data (see Figure 5 for diagram of participation
and recruitment flow). A chi-square test using the proportion of those who were eligible, agreed
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to be contacted, and participated in the study was conducted across low BPD trait versus high
BPD trait groups. Results showed a significant difference, χ2(2) = 19.89, p < .001, such that high
BPD trait group participants were more likely to follow up and participate in the in-person study
than low BPD trait group participants.
Of 112 participants who began the in-person protocol, one participant declined to
continue participation after the medication instructions were delivered and was subsequently
excluded from the study. Two participants were missing PASAT-C data, one was missing
EStroop data, and 54 were missing or had incomplete psychophysiological tracking data. An
additional 7 participants were excluded from the analyses of the food variables, as gross errors in
food weight were observed (e.g., the weight increasing rather than decreasing from time 1 to
time 2) and accurate weights could not be recreated. In each of these instances, the missing data
was due to experimenter error or equipment failure, and will be assumed to be missing at random
for the purposes of the following analyses.
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Figure 5. Participation and attrition from the online to in-person phases of recruitment.
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PASAT-C Findings
PASAT-C number of pauses. A two-way ANOVA was conducted to examine the
effects of experimental condition and group membership on the number of pauses utilized during
the PASAT-C task. Results showed a significant main effect for experimental condition, F(1,
105) = 4.26, p = .042, accounting for approximately 4% of the variance (partial η2 = 0.039), such
that participants in the experimental condition engaged in significantly more pausing than
participants in the control condition (see Table 4). Neither the main effect for group nor the
interaction effect across group and condition were statistically significant (p = .201, partial η2 =
0.016, and p = .377, partial η2 = 0.007, respectively), though a trend with small effect sizes was
observed such that both groups converged on more pausing in the experimental condition and the
high Borderline traits group displayed more pausing in the control condition (see Figure 6).
Table 4
Average Number of Pauses Across Group and Condition
Low BPD Traits

High BPD Traits

(M, SD)

(M, SD)

Control Condition

0.48 (1.53)

1.60 (2.08)

Mood-Freeze Condition

2.00 (3.74)

2.21 (2.76)
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Table 5
ANOVA Summary for Number of Pauses, Group by Condition
Source

SS

df

MS

F

p

Partial
η2

Condition

30.547

1

30.547

4.256

.042

.039

Group

11.901

1

11.901

1.658

.201

.016

Condition

5.642

1

5.642

.786

.377

.007

753.698

105

7.178

* Group
Error

Note. Partial η2 effect size qualitative labels according to Cohen (1988): small, 0.01–0.06; medium, 0.06–
0.13; large, 0.13 and above.
2.5

2

1.5
Low BPD
High BPD

1

0.5

0
Control Condition

Experimental Condition

Figure 6. PASAT-C number of pauses across group and condition assignment.

PASAT-C pause. Due to the violations of assumptions of normality of the PASAT-C
number of pauses variable, it was decided to create a dichotomous variable by whether each
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individual utilized the pause or not, then to conduct chi-square analyses using this variable.
Results showed a significant difference among those who utilized the pause button, χ2 = 4.36, p =
.037, such that high BPD trait group members were more likely to utilize the pause button in the
control condition (see Figure 7 below for numbers of individuals who did not utilize the pause
and those who did by group and condition).
25

20

15
Low BPD
10

High BPD

5

0
Control Condition, Control Condition,
Paused
No Pause

Mood Freeze,
Paused

Mood Freeze, No
Pause

Figure 7. The number of individuals who used the pause versus those who didn’t use the pause, by group
and condition assignment.

PASAT-C rank-ordered number of pauses. Due to violations in assumptions of
normality, it was decided to transform the number of pauses variable by rank-ordering the
number of pauses, then conducting a two-way independent-groups ANOVA with the rankordered variable. When this was done, both condition and group main effects were statistically
significant, F(1, 105) = 4.56, p = .035, and F(1,105) = 6.23, p = .014, respectively, accounting
for 4% and 6% of the total model variance (partial η2 = .042 and .056). Further, the interaction
term approached significance, accounting for 2% of the model variance (partial η2 = .018, see
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Table 6). All methods of analyzing these data produced a similar pattern of results, however (see
Figures 6, 7, and 8).
Table 6
ANOVA Summary for Rank-Ordered Number of Pauses, Group by Condition
Source

SS

df

MS

F

p

Partial
η2

Condition

3464.136

1

3464.136

4.555

.035

.042

Group

4734.823

1

4734.823

6.225

.014

.056

Condition

1447.070

1

1447.070

1.903

.171

.018

* Group
Error

79861.990 105

760.590

Note. Partial η2 effect size qualitative labels according to Cohen (1988): small, 0.01–0.06; medium, 0.06–
0.13; large, 0.13 and above.
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Figure 8. PASAT-C number of pauses across group and condition following rank-order transformation.

In summary, a two-way ANOVA analysis of the total number of pauses by group and
condition with both raw pause data and rank-ordered transformed data showed a trend toward an
interaction such that both groups converged on more pausing in the mood-freeze condition than
in the control condition. Likewise, a chi-square analysis of a dichotomous pause vs. no pause
variable showed a significant effect with both groups showing more similar levels of pausing in
the mood freeze condition than the control condition. All three analyses showed a stronger effect
on pausing behavior between control and mood freeze conditions in the low BPD trait group than
the high BPD trait group, as well.
PASAT-C time to first pause. A two-way ANOVA was conducted examining the
average time to first pause across experimental condition and group membership, with the time
to first pause of those who did not utilize the pause button fixed to the total number of seconds of
the challenge phase (600 seconds). Results showed a significant main effect of group
membership, F(1, 105) = 4.76, p = .031, with a medium partial η2 (0.043). Similarly, a
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nonsignificant interaction trend was observed such that the groups tended to converge in the
experimental condition towards pausing earlier in the task and the high Borderline trait group
paused earlier in the control condition, with both the main effect for condition and interaction
effect producing small partial η2 values1 (0.025 and 0.024 respectively; see Table 7).
Table 7
Time to First Pause Across Group and Condition

1

Experimental

Low BPD Group

High BPD Group

Condition

(M, SD)

(M, SD)

Control Condition

526.31 (194.95)

335.31 (280.26)

Mood-Freeze Condition

363.28 (272.14)

334.60 (276.79)

As with the number of pauses variable, a rank transformation was conducted because this variable is bimodally
distributed and a secondary ANOVA analysis performed. Results of this analysis showed a similar pattern of results
and significance, and so the original analysis is presented within this text.
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Table 8
ANOVA Summary for Time to First Pause, Group by Condition
Source

SS

df

MS

F

p

Partial
η2

Condition

180758.225 1

180758.225 2.642

.107

.025

Group

325335.413 1

325335.413 4.755

.031

.043

Condition

177609.122 1

177609.122 2.596

.110

.024

7.185E+06

68424.099

* Group
Error

105

Note. Partial η2 effect size qualitative labels according to Cohen (1988): small, 0.01–0.06; medium, 0.06–
0.13; large, 0.13 and above.
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Figure 9. Average time to first pause across group and condition.

Engagement during PASAT-C. In addition to examining pausing behavior during the
PASAT-C, to the pause version of the task makes it possible to examine a measure of
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engagement during the PASAT-C that may be more normally distributed then the pause data.
Engagement was assessed by examining total opportunities for engagement (600 seconds for the
total task), then subtracting items where the participants did not respond (number of omissions).
No significant main effects were observed for group or condition differences, nor did the
interaction effect reach significance, though small partial η2 values were observed for each
(group = 0.011, condition = 0.020, and interaction = 0.014), and a similar trend towards
convergence between groups in the mood-freeze condition was noted2 (see Figure 10).
Table 9
Engagement on PASAT-C

2

Low BPD Group

High BPD Group

(M, SD)

(M, SD)

Control Condition

313.78 (54.49)

291.73 (39.11)

Mood-Freeze Condition

288.19 (37.18)

289.55 (63.64)

A log-transformed PASAT-C Time Engaged variable was created and a second ANOVA run on the transformed,
more normally distributed variable. The overall pattern of significance and results remained unchanged and
therefore the original analysis is presented.
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Table 10
ANOVA Summary for Engagement on PASAT-C, Group by Condition
Source

SS

df

MS

F

p

Partial η2

Condition

5202.369

1

5202.369

2.109

.149

.020

Group

2883.918

1

2883.918

1.169

.282

.011

Condition *

3696.455

1

3696.455

1.498

.224

.014

Group
Error

259025.026 105

2466.905

Note. Partial η2 effect size qualitative labels according to Cohen (1988): small, 0.01–0.06; medium, 0.06–
0.13; large, 0.13 and above.
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Figure 10. Time spent engaged (in seconds) during the PASAT-C.
Score on PASAT-C. Finally, it was decided to look at raw scores on the PASAT-C by
group and condition. A two-way group by condition ANOVA showed a significant main effect
for group, F(1, 105) = 4.56, p = .035, with a medium partial η2 value (0.042), such that high BPD
trait group participants produced significantly lower scores than low BPD trait group
participants. Neither the main effect for condition nor the interaction effect reached statistical
significance, though both produced small partial η2 values with a trend towards both groups
showing poorer performance in the mood-freeze condition, but a stronger drop in performance
for BPD group participants (see Figure 11).
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Table 11
PASAT-C Score by Group and Condition
Low BPD Group

High BPD Group

(M, SD)

(M, SD)

Control Condition

36.70 (13.30)

33.60 (14.39)

Mood-Freeze Condition

35.37 (21.30)

25.35 (13.37)

Table 12
ANOVA Summary for PASAT-C Score, Group by Condition
Source

SS

df

MS

F

p

Partial
η2

Condition

618.784

1

618.784

2.433

.122

.023

Group

1160.683

1

1160.683

4.564

.035

.042

Condition

323.757

1

323.757

1.273

.262

.012

26700.918

105

254.294

* Group
Error

Note. Partial η2 effect size qualitative labels according to Cohen (1988): small, 0.01–0.06; medium, 0.06–
0.13; large, 0.13 and above.
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Figure 11. Average PASAT-C score by group and condition.
Food Eaten Findings
Food eaten during experiment. The amount of food eaten as measured in grams was
compared at two time points during the experiment, first after the PASAT-C and again at the
conclusion of the experiment. As the decision to add the second measurement was made after
the experiment began, the number of subjects included in this analysis is fewer (n = 91). No
significant effects were found with respect to either group or condition differences for the food
eaten after the PASAT-C or at the end of the experiment (see Tables 14 and 16), though a
marginally significant main effect for the amount of food eaten at the end of the experiment was
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observed for experimental condition such that both groups tended to eat more food in the moodfreeze condition3 (see Table 16).
Table 13
Average Grams of Food Eaten After PASAT-C
Low BPD Group

High BPD Group

(M, SD)

(M, SD)

Control Condition

7.95 (11.21)

10.22 (22.19)

Mood-Freeze Condition

10.72 (18.43)

17.90 (30.78)

Note. n = 104.

Table 14
ANOVA Summary for Food Eaten After PASAT-C, Group by Condition
Source

SS

df

MS

F

p

Partial
η2

Condition 699.895

1

699.895

1.360

.246

.013

Group

572.813

1

572.813

1.113

.294

.011

Condition 154.859

1

154.859

.301

.584

.003

100

514.514

* Group
Error

51451.361

Note. Partial η2 effect size qualitative labels according to Cohen (1988): small, 0.01–0.06; medium, 0.06–
0.13; large, 0.13 and above.

3

Since both dependent variables showed significant skew and kurtosis, a log transformation was performed and a
second set of ANOVA analyses run. In both cases, the overall pattern and non-significance of the effects was
maintained and so the original analyses are presented.
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Figure 12. Average grams of food eaten after the PASAT-C, midway through the experiment.
Table 15
Average Grams of Food Eaten at End of Experiment
Low BPD Group

High BPD Group

(M, SD)

(M, SD)

Control Condition

16.91 (22.80)

17.35 (23.31)

Mood-Freeze Condition

28.88 (56.26)

34.87 (47.66)

Note. n = 91.
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Table 16
ANOVA Summary for Food Eaten at End, Group by Condition
Source

SS

df

MS

F

p

Partial
η2

Condition

4935.121

1

4935.121

2.959

.089

.033

Group

235.148

1

235.148

.141

.708

.002

Condition *

174.868

1

174.868

.105

.747

.001

145116.261

87

1668.003

Group
Error

Note. N = 97. Partial η2 effect size qualitative labels according to Cohen (1988): small, 0.01 – 0.06;
medium, 0.06 – 0.13; large, 0.13 and above.
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Figure 13. Average grams of food eaten at the end of the experiment across group and
condition.
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EStroop Findings
EStroop task. Performance on the Stroop task across both experimental condition and
group membership was compared utilizing multiple variables. First, reaction time across all
subtypes of Stroop stimuli (neutral words, anger words, other emotion words) was compared by
group and condition using a two-way ANOVA. Then, reaction time was compared across the
three subtypes of stimuli by group and condition. Finally, individual differences in reaction
times between conditions were compared by subtracting reaction times to anger word stimuli
from reaction times to neutral words, and likewise subtracting reaction times to anger words
from other emotion words4.
Two-way group by condition ANOVA examining total average EStroop reaction time
showed a significant main effect for group membership, F(1,106) = 10.01, p = .002, accounting
for almost 9% of the total model variance, partial η2 = 0.086. No significant effects were
observed for the main effect of condition or the interaction effect5 (see Figure 14).
Table 17
Total Average EStroop Reaction Time by Group and Condition
Low BPD Group

High BPD Group

(M, SD)

(M, SD)

Control Condition

0.55 (0.07)

0.61 (0.11)

Mood-Freeze Condition

0.57 (0.09)

0.63 (0.11)

Note. n = 74 participants with valid responses across all categories.

4

Outliers were initially included in these analyses with no significant differences in the overall pattern of findings.
Due to skewness and kurtosis, a log transformation was performed on this variable and a second ANOVA analysis
conducted on the log-transformed variable. No differences in the overall pattern of results or change in significance
was observed and so the original analysis is reported.
5
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Table 18
EStroop Reaction Time by Group and Condition Across Word Type
Low BPD Traits

High BPD Traits

Control

Mood-Freeze

Control

Mood-Freeze

Condition

(M, SD)

Condition

(M, SD)

(M, SD)

(M, SD)

Neutral

0.56 (0.07)

0.56 (0.07)

0.59 (0.11)

0.65 (0.10)

Anger

0.56 (0.08)

0.57 (0.09)

0.59 (0.10)

0.67 (0.13)

Other Positive

0.56 (0.09)

0.59 (0.12)

0.65 (0.16)

0.66 (0.16)

Other Negative

0.56 (0.14)

0.57 (0.09)

0.68 (0.19)

0.67 (0.15)

Note. N = 107.

Table 19
ANOVA Summary for Total EStroop Reaction Time, Group by Condition
Source

SS

df

MS

F

p

Partial
η2

Condition

.008

1

.008

0.870

.354

.012

Group

.066

1

.066

7.270

.009

.094

Condition

.001

1

.001

0.078

.780

.001

.637

70

.009

* Group
Error

Note. N = 74. Partial η2 effect size qualitative labels according to Cohen (1988): small, 0.01–0.06;
medium, 0.06–0.13; large, 0.13 and above.
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Figure 14. Total average EStroop reaction time by group and condition.
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Figure 15. Average EStroop reaction time by group, condition, and stimulus type.
When reaction times to each of the four subtypes of EStroop stimuli were compared, a
similar trend was observed. Significant main effects for group membership were observed for
anger words (F[1, 91] = 8.23, p = .005), other positive emotion words (F[1, 91] = 7.48, p = .007),
other negative emotion words (F[1, 92] = 12.03, p = .001), and neutral words (F[1, 88] = 10.10,
p = .002). No significant effects for experimental condition or significant interactions were
observed for any of these subtypes of stimuli, though there was a marginally significant
condition main effect for anger words (F[1, 91] = 3.70, p = .057, partial η2 = .039).
Comparisons of the differences in reaction time for individuals between anger stimuli and
neutral or other positive emotion word stimuli did not show any significant main effects for
group or condition, nor significant interaction effects. However, a significant interaction effect
was observed with respect to differences between anger and other negative emotion stimuli (F[1,
83] = 5.05, p = 027, partial η2 = .057; see Figure 16).
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Figure 16. Reaction time difference scores between anger and other negative emotion word stimuli,
across group and condition. Scores were calculated by subtracting other negative word reaction times
from anger word reaction times.

Comparisons of the percent of erroneous responses for neutral words showed a
significant main effect for group membership (F[1, 88] = 6.18, p = .015, partial η2 = .066), as
well as marginally significant main effects for group membership with positive emotion errors
(F[1, 91] = 3.86, p = .052, partial η2 = .041) and interaction effects with negative emotion errors
(F[1, 92] = 3.53, p = .064, partial η2 = .037) .
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Table 20
Average Percent Errors by Group, Condition, and Stimulus Type
Low BPD Traits

High BPD Traits

Control

Mood-Freeze

Control

Mood-Freeze

Condition

(% M, SD)

Condition

(% M, SD)

(% M, SD)

(% M, SD)

Neutral

2.8 (2.4)

3.8 (3.0)

2.2 (2.2)

1.9 (2.0)

Anger

3.1 (2.6)

2.8 (2.9)

2.3 (2.5)

2.0 (2.2)

Other Positive

0.9 (2.2)

2.2 (2.9)

2.9 (3.3)

2.4 (2.3)

Other Negative

3.2 (3.2)

2.0 (2.4)

1.6 (2.3)

2.4 (2.5)

Note. N = 92 for neutral words, N = 95 for anger words, N = 95 for positive emotion words, and N = 96
for negative emotion words. Data presented are percentages of erroneous responses out of total
responses.
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Figure 17. Average percentage of errors by group, condition, and stimulus type. N = 92 for neutral
words, N = 95 for anger words, N = 95 for positive emotion words, and N = 96 for negative emotion
words. Data presented are percentages of erroneous responses out of total responses.

Psychophysiological Findings
Psychophysiological responding. Heart rate and galvanic skin response were compared
across time points during the course of the experiment. Due to equipment failure (e.g., data
capture program crashing, failure to detect a signal) and experimenter error, complete
psychophysiological data were not obtained for some participants and therefore the total
participants for these analyses will be fewer than the total sample (n = 60 for heart rate during
PASAT-C, n = 58 for GSR during PASAT-C). First, raw average heart rate and galvanic skin
response was compared by group and condition during administration of the PASAT-C. Then,
average heart rate and GSR during the PASAT-C was compared to a baseline obtained during
the initial phases of the study, and difference scores were calculated and compared by group and
condition.
No significant main or interaction effects were found for raw average heart rate. For both
group and condition main effects using raw GSR during the PASAT-C, small partial η2 values
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were observed (0.043 and 0.044, respectively) that did not reach statistical significance (F[1, 54]
= 2.42, p = .125, and F[1, 54] = 2.48, p = .121, respectively; see Figure 18). Due to skewness
and kurtosis of the GSR data, as with other non-normal dependent variables a log transformation
was completed and a second ANOVA conducted with the log-transformed variable. When this
was completed with the GSR during PASAT-C data, a significant main effect for group
membership emerged, F(1, 54) = 5.35, p = .025, partial η2 = .090, such that low BPD trait group
participants had significantly higher recorded log-transformed GSR values during the PASAT-C
challenge phase.

URGENCY AND EMOTION IN BPD 71
Figure 18
GSR during PASAT-C by Condition and Group
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Figure 18. GSR during the PASAT-C across condition and group. N = 58.

With respect to change scores in heart rate and GSR between baseline and the PASAT-C
task, no significant main or interaction effects were found. Small partial η2 values for changes in
HR from baseline to PASAT-C challenge were observed for both group and condition main
effects that did not reach statistical significance (η2 = 0.022, p = .269, and η2 = 0.016, p = .338,
respectively) such that both groups were more likely to maintain or increase HR from baseline to
PASAT-C in the experimental condition and the low BPD trait group showed less decline or
more increase in HR in both conditions (see Figure 19).
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Figure 19. Changes in HR from baseline to during the PASAT-C. The baseline period took place at the
beginning of the experiment and may have been influenced by anxiety regarding a novel situation and
task, and combined with habituation over the extended time period of PASAT-C testing, may account for
drops in HR from baseline to during the PASAT-C challenge.

PANAS Negative Scale Findings
Self-reported affect. Finally, differences in self-reported negative affect were compared
across two time-points as a manipulation check of the mood-freeze manipulation. Self-reported
positive and negative affect was assessed at four time points: the beginning of the study, after the
story meant to induce negative affect, after the medication administration, and after the PASATC and EStroop computer tasks. Additionally, just the PANAS Negative scale was assessed at the
start and after the practice phase of the PASAT-C task. First, changes in PANAS Negative scale
scores from baseline to after the mood induction were assessed, prior to medication
administration. Then, changes in PANAS Negative scale scores from baseline to after the
medication administration and PASAT-C were assessed to examine change scores for
differences by condition.
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A two-way group by condition ANOVA using difference scores between PANAS
Negative scale changes from baseline to after the mood induction showed a significant main
effect of group membership, F(1, 107) = 6.34, p = .013, accounting for about 6% of the variance
(partial η2 = 0.056). No significant effects were found for either condition or the interaction term
(see Figure 20).
Table 21
PANAS Negative Changes Baseline to Post-Mood Induction
Low BPD Group

High BPD Group

(M, SD)

(M, SD)

Control Condition

0.65 (2.35)

3.33 (6.51)

Mood-Freeze Condition

1.82 (3.98)

4.00 (5.69)

Table 22
ANOVA Summary for PANAS Negative Change from Baseline to Post-Mood Induction, Group
by Condition
Source

SS

df

MS

F

p

Partial η2

Condition

22.904

1

22.904

.896

.346

.008

Group

162.082

1

162.082

6.343

.013

.056

Condition

1.684

1

1.684

.066

.798

.001

2733.958

107

25.551

* Group
Error

Note. Partial η2 effect size qualitative labels according to Cohen (1988): small, 0.01–0.06; medium, 0.06–
0.13; large, 0.13 and above.
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Figure 20. PANAS negative changes from baseline to post-mood induction.
A two-way group by condition ANOVA using changes in PANAS Negative scale scores
between the first time point at baseline to the third time point after the medication administration
and PASAT-C continued to show a significant main effect of group membership, F(1, 107) =
5.24, p = .024, accounting for about 5% of the variance (partial η2 = 0.047). Additionally, a
marginally significant interaction effect was found, F(1, 107) = 3.05, p = .084, accounting for
about 3% of the variance (partial η2 = 0.028), suggesting an effect on self-reported affect
emerging after the experimental manipulation and administration of the PASAT-C. Specifically,
the mood freeze appeared to have a stronger effect on high BPD trait participants; the low BPD
trait group appears to have slightly increased changes in negative affect in the mood-freeze
condition, where the high BPD trait participants reported significantly less change in negative
affect in the mood-freeze condition (see Figure 21).
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Table 23
PANAS Negative Changes Baseline to Post-PASAT-C
Low BPD Group

High BPD Group

(M, SD)

(M, SD)

Control Condition

2.39 (2.59)

7.27 (8.69)

Mood-Freeze Condition

3.67 (5.60)

4.32 (6.12)

Table 24
ANOVA Summary for PANAS Negative Change from Baseline to Post-PASAT-C, Group by
Condition
Source

SS

df

MS

F

p

Partial η2

Condition

19.059

1

19.059

.477

.491

.004

Group

209.402

1

209.402

5.242

.024

.047

Condition

121.854

1

121.854

3.051

.084

.028

4274.119

107

39.945

* Group
Error

Note. Partial η2 effect size qualitative labels according to Cohen (1988): small, 0.01–0.06; medium, 0.06–
0.13; large, 0.13 and above.
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Figure 21. PANAS Negative changes from baseline to after the PASAT-C.
Correlations
Urgency. Correlations between Urgency and several other variables were examined
using the larger online sample of participants for expected patterns of significance. As
anticipated, Urgency was significantly positively correlated with DERS total scores (r = 0.54, p
< .001), AAQ-II total scores (r = 0.44, p < .001), PAI-BOR scale scores (r = 0.55, p < .001),
PAI-SF Alcohol Problems scale scores (r = 0.22, p < .001), PAI-SF Drug Problems scale scores
(r = 0.12, p < .001), and (nl)k values from the delay discounting task (r = 0.08, p < .001).
Correlations were in the medium to medium-large range for Urgency with DERS, AAQ-II, and
PAI-BOR, and were in the small range for PAI-SF Alcohol Problems, PAI-SF Drug Problems,
and (nl)k values (see Table 25).
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Table 25
Correlation Matrix
Urgency

PAI-

DERS

AAQ-II

ALC

DRG

(nl)k

BOR
Urgency

1

PAI-BOR

.551*

1

DERS

.542*

.693*

1

AAQ-II

.437*

.716*

.739*

1

ALC

.224*

.266*

.195*

.163*

1

DRG

.124*

.120*

.104*

.081*

.250*

1

(nl)k

.080*

.098*

.075*

.043**

.033

.006

1

Note. *p < .001, ** p < .05.

Psychophysiological responding and index behaviors. Using the sample collected
from the in-person participants, measures of psychophysiological responding (average heart rate
and GSR at baseline and during each of the computerized tasks) were correlated with index
behaviors (pausing during PASAT-C, time to first pause during PASAT-C, food eaten).
However, no significant correlations were found between any of the index behaviors and the
psychophysiological responding data.
Regression Analysis Predicting Index Behaviors
Finally, scores on the PAI-BOR scale, AAQ-II, (nl)k values from the delay discounting
questionnaire, Urgency, Premeditation, and Perseverance were used as predictors in a linear
regression equation predicting each index behavior: number of pauses on the PASAT-C, time to
first pause on the PASAT-C, and food eaten at the midpoint and endpoint of the experiment.
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Premeditation and Perseverance were included to control for unexpected between-condition
group differences.
When all six predictors were entered into a linear regression predicting the total number
of pauses for each participant, the regression equation as a whole was significant, accounting for
approximately 13% of the variance, F(6, 102) = 2.55, p = .024. Of the six predictors, only
Urgency was statistically significant, though PAI-BOR scores approached significance6 (see
Table 26).
Table 26
Regression Predicting Number of Pauses
B

SE

β

t

p

UPPS Urgency

.121

.040

.405

3.005

.003

UPPS Perseverance

-.053

.055

-.118

-.967

.336

UPPS Premeditation

.040

.050

.099

.810

.420

PAI Borderline

-.056

.031

-.346

-1.843

.068

AAQ-II

.054

.040

.239

1.342

.183

Delay Discounting (nl)k

-.187

.318

-.056

-.587

.559

In a linear regression predicting time to first pause, the regression equation as a whole
was again significant, predicting approximately 13.5% of the variance, F(6, 102) = 2.65, p =
.020. Again, Urgency was the only significant predictor7 (see Table 27).

6

As before, due to non-normality of the data, analyses were conducted using rank-ordered transformed and
dichotomous pause vs. no pause variables; in both cases, the overall pattern of findings and significance remained
the same and so the original analysis is presented.
7
A second regression using rank-transformed time to first pause data showed a similar pattern of findings and
significance, and so the original analysis is presented.
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Table 27
Regression Predicting Time to First Pause
B

SE

β

t

p

UPPS Urgency

-12.060

3.962

-.409

-3.044

.003

UPPS Perseverance

3.521

5.431

.079

.648

.518

UPPS Premeditation

-1.882

4.920

-.047

-.382

.703

PAI Borderline

2.839

3.010

.177

.943

.348

AAQ-II

-2.953

3.962

-.133

-.745

.458

Delay Discounting (nl)k

27.992

31.382

.084

.892

.375

In a linear regression predicting food eaten at the midpoint of the experiment, the six
predictor variables did not account for a significant portion of the variance, F(6, 97) = 0.30, p =
.935 (see Table 28). The same was true of the food eaten at the end of the experiment8, F(6, 84)
= 0.50, p = .807 (see Table 29).

8

Log transformed food eaten at mid and endpoint variables were also used in regression analyses; a similar pattern
of nonsignificance was found in both cases, and so the original analyses are presented.
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Table 28
Regression Predicting Food Eaten at Midpoint
B

SE

β

t

p

UPPS Urgency

-.227

.366

-.091

-.619

.537

UPPS Perseverance

-.208

.491

-.055

-.424

.673

UPPS Premeditation

.318

.451

.093

.704

.483

PAI Borderline

.271

.285

.200

.951

.344

AAQ-II

-.154

.373

-.082

-.413

.680

Delay Discounting (nl)k

.385

2.813

.014

.137

.891

B

SE

β

t

p

UPPS Urgency

-1.216

.772

-.264

-1.576

.119

UPPS Perseverance

.052

.931

.008

.056

.955

UPPS Premeditation

.917

.943

.140

.972

.334

PAI Borderline

.602

.560

.245

1.074

.286

AAQ-II

-.425

.754

-.119

-.564

.574

Delay Discounting (nl)k

1.516

5.376

.031

.282

.779

Table 29
Regression Predicting Food Eaten at End
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Discussion
Goals and Hypotheses
The first hypothesis stated that there would be a significant main effect of experimental
condition across number of pauses, time to first pause, and amount of food eaten such that
participants would take fewer pauses, longer to first use the pause, and would eat less food. This
hypothesis was predicated on the assumption that angry individuals would attempt to downregulate their mood via use of external behaviors designed to reduce irritating stimuli and further
increases in anger as the experiment proceeded, but would give up such strategies when they
believed their mood was fixed. In fact, the trend observed across both primary index behaviors
assessed by the PASAT-C was for more pauses and a shorter time to first pause in the moodfreeze condition. However, this effect was only marginally significant with respect to the
number of pauses and was not significant with respect to time to first pause. Additionally, the
food eaten data was inconsistent and only showed a marginally significant main effect for
condition at the end of the experiment.
This hypothesis is therefore not supported by the data, but the trends rather suggest that
these behaviors may represent a perceived failure of more internal emotion regulation strategies
in the mood freeze condition of the experiment. Put simply, a participant who believes that they
can no longer use internal emotion regulation strategies to regulate their emotions in the face of a
stressful task may instead choose to rely on external strategies (for example, avoidance or escape
from the stressful stimuli) to reduce the rate at which stress-inducing stimuli are experienced,
and therefore these behaviors are assessing distress tolerance rather than emotion regulation.
Interestingly, it is in the mood freeze condition that the control and high BPD trait groups look
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most similar, and the largest changes across conditions were observed for low BPD trait group
participants. This suggests that it is a perceived lack of internal emotion regulation that may be
already present in the high BPD trait participants, and this is the primary source of group
differences in the control condition.
The second hypothesis stated that a significant difference in the direction of more
pausing, earlier pausing, and more eating behavior would be observed in the high BPD trait
group, but this difference would no longer be significant in the mood-freeze condition, producing
a significant interaction effect. While the effect observed did not reach statistical significance
and so the hypothesis is not supported, a small effect size was observed in both variables related
to pausing on the PASAT-C such that the low BPD trait group and high BPD trait group looked
much more similar in the mood-freeze condition than they did in the control condition. With
more statistical power, this effect might eventually reach full statistical significance, and this
hypothesis seems worth further examination in future studies. Given the F-value and observed
power obtained for the interaction term, a total N of 137 would be required for statistical
significance to be achieved with respect to number of pauses. Likewise, the effects were only
marginally significant with respect to a main effect for condition on eating behavior at the end of
the experiment, and were not significant for the other effects related to eating behavior, and
therefore the hypothesis was not supported for this variable.
Secondary hypotheses 3, 4, and 5 regarding the relationship between Urgency and PAIBOR scale scores, AAQ-II scores, and alcohol and drug problems were supported by significant
correlations. Additionally and more importantly, when testing hypothesis 6, Urgency was the
only significant predictor of both the total number of pauses as well as the time to first pause of
all predictor variables included in a regression analysis. This supports the hypothesis that
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Urgency accounts for most of the variance in the relationship between Borderline symptoms,
experiential avoidance, and delay discounting with the number of pauses and time to first pause
on the PASAT-C. Finally, hypothesis 7 regarding a significant correlation between measures of
psychophysiological arousal and greater incidence of index behaviors was not supported by the
data. Secondary analyses examining reaction time on the EStroop showed a main effect for
slowed reaction time among high BPD trait participants, but no interaction effect or main effect
for experimental condition. It should be noted that the Stroop effect (difference in reaction time
between congruent and incongruent presentation of color words and colored ink) is not examined
in the EStroop. The focus of the EStroop analysis is the slowing in reaction time during a verbal
inhibition task with emotional stimuli. The present results are consistent with previous research
showing poorer executive functioning for BPD individuals on emotional versions of the Stroop
(e.g., Domes et al., 2006; Williams et al., 1996). This is also consistent with the original
hypothesis that the EStroop would not be responsive to a mood freeze manipulation, suggesting
that the findings on the PASAT-C pausing variables were not due purely to executive
functioning deficits and are not a direct reflection of executive functioning. The PASAT-C score
variable may be considered to reflect executive functioning (Lejuez et al., 2003), and the poorer
scores observed in the high BPD trait group during conditions of mood freeze may represent an
increased cognitive load under conditions of mood freeze for this group of participants,
worsening their performance. It is also possible that the increased frequency of pauses may have
disrupted participants’ concentration and worsened their performance, as this group is noted to
have utilized the pause button at a higher frequency than any other group during the study.
Additionally, findings regarding self-reported negative affect were consistent with both a
successful mood induction (increased negative mood across all groups) that showed a stronger
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effect among high BPD trait participants. A significant shift in self-reported negative affect was
observed post-mood freeze, such that high BPD trait individuals reported significantly less
negative affect in the mood-freeze condition while the control participants reported slightly
more, with both groups reporting more similar levels of negative affect change in the mood
freeze condition. Similarly, when examining those individuals for whom complete GSR data
was available, a non-significant trend towards lower physiological arousal was observed with
small-medium effect sizes in both groups in the mood freeze condition during the PASAT-C
task. Interestingly, high BPD trait individuals reported significantly higher negative affect on the
PANAS, while they showed lower levels of physiological arousal with respect to GSR,
consistent with previous research demonstrating that physiological arousal in BPD participants is
not heightened during emotional tasks while reporting of negative affect tends to be higher than
in control participants (Kuo, Fitzpatrick, Metcalf, & McMain, 2016; Kuo & Linehan, 2009).
Theoretical Implications
The findings of the present study have several implications for the theoretical debate
regarding the etiology and maintaining factors involved in Urgent, impulsive behaviors in BPD
individuals. On one hand, the observation that a mood-freeze manipulation caused control
participants to behave more similarly to high BPD trait participants argues for the hypothesis that
mood dysregulation is a significant component of these behaviors. More specifically, the
perception of the inability to regulate one’s emotions caused a higher rate of behaviors (more
pauses earlier in the task) theoretically representing a failure of distress tolerance and
counterproductive to longer-term goals (finishing the task on time).
On the other hand, performance on the EStroop task across all conditions was
significantly slower in high BPD trait participants when compared to low BPD trait group
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participants, suggesting a general difficulty with executive functioning and verbal inhibition that
would be more consistent with the hypothesis that a predisposition to difficulties with inhibition
may be contributing to the typical BPD presentation. This evidence should be considered to be a
bit more tentative, however, as this was not tested by experimental manipulation but is built on
quasi-experimental group division methods. The EStroop performance group differences held
constant across both experimental and control conditions, as well as all four categories of stimuli,
and did not appear to vary significantly by the type of stimuli presented, which would argue
against an effect of the emotion induction or emotional dysregulation in general. There was a
marginally significant main effect slowing all participants within the mood-freeze condition with
respect to anger words, but this effect did not reach full significance. Additionally, this task was
administered after the PASAT-C and mood induction across all participants, and therefore the
possibility that this difficulty with inhibition would not be present if the high BPD trait
participants were in a more euthymic mood cannot be ruled out based on the present findings and
study design. The high BPD trait participants did show a stronger mood induction response as a
group and it is difficult to rule out the influence of the stronger emotional responses on EStroop
task performance.
While the possible influence of early inhibition difficulties cannot be entirely ruled out, it
seems likely given the findings of the present study that emotion regulation and more
specifically, self-efficacy in emotion regulation (the belief that one can manage one’s moods)
plays a strong role in creating Urgent, impulsive behaviors and that this is a key distinction
between individuals with high BPD traits and those with low BPD traits. If an individual
believes he or she cannot alter an aversive internal mood state and that it will not change, one
may turn to external regulation strategies to escape or alter their internal experience. Urgency
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predicted pausing behavior during the PASAT-C above and beyond other traits assessed,
including BPD, experiential avoidance, and delay discounting, and under the mood freeze
condition low BPD trait participants behaved more like high BPD trait participants in terms of
their pausing behavior. Individuals who were irritated and whose irritation was being further
exacerbated by external stressors, but believed they could not alter this mood state, were more
likely to try to escape the stressor by pausing regardless of their group membership. Thus, it
seems reasonable to hypothesize that Urgency is linked to pausing, though in the reverse
direction of that hypothesized initially, and perceived self-efficacy in changing one’s negative
mood influenced the degree to which Urgency was behaviorally expressed.
This is particularly important given the model originally hypothesized by Linehan (1993)
and extended by Crowell and colleagues (2009), wherein emotional regulation and distress
tolerance are considered key constructs in both the etiology and treatment of BPD. One key
component of this model states that it is the early experience of an invalidating environment,
combined with high emotional reactivity and sensitivity, which renders individuals with BPD
unable to effectively regulate their emotional state. The experience of an invalidating
environment, essentially failing to have one’s emotional experiences validated and effective
emotion regulation modeled by attachment figures, may leave BPD individuals in a perpetual
state of “mood-freeze” – that is, they are left feeling powerless to recognize or effect any change
in their mood state.
This might explain why a mood freeze manipulation, temporarily suspending
participants’ ability to effectively regulate emotions, causes control participants to behave more
like high BPD trait individuals. If supported by future research, this would highlight the need for
increasing perceived self-efficacy in emotional regulation skills while treating individuals with
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BPD and others who show high trait Urgency and problematic Urgent behaviors. It may also
point to the utility of assessing trait Urgency in individuals who are in treatment, in order to
address these behaviors more specifically during the course of treatment.
Additionally, these findings may mean that examining participants’ behaviors under
mood freeze conditions may shed light on high Urgency and high BPD trait individuals. For
example, findings that altruism in those who are sad is decreased under mood freeze conditions
(Manucia et al., 1984), or that aggressive behavior is increased under mood freeze conditions
(Bushman et al., 2001) appears to tie together with a typical BPD presentation. Inappropriate
and excessive anger is a criterion of BPD within both DSM-IV and DSM-5 (APA, 2000, & APA,
2013); within DBT, one skill that is taught within the emotion regulation module is the skill of
Contributions, or altruism towards others when in a negative mood. Both of these are consistent
with previous mood-freeze manipulation findings, as well as with the conceptualization of a key
component of emotional dysregulation being decreased self-efficacy of emotion regulation in
BPD individuals.
If these lines of inquiry are further supported, the question then becomes to what degree
this perception is created by experienced emotional regulation “failures” and how much this
experience and the individuals’ behavior is altered simply by changing the perception of
ineffectiveness. The relevance of this question is further emphasized by recent research
demonstrating a physiological difference between individuals with BPD and control participants
at baseline, but not during emotion-inducing manipulation and with no evident differences in the
ability to implement emotion regulation strategies during a laboratory task (Kuo et al., 2016).
This may extend current treatment modalities and emphasize the need for teaching skills that
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address resting emotional states and perceptions rather than focusing exclusively on emotional
reactions.
Limitations
There are several limitations inherent in the present study. First and foremost, this study
was conducted with an undergraduate student sample, and as such may not be representative of
the broader population. Additionally, while the cutoff used with respect to PAI-BOR scores has
been shown to be indicative of significant BPD traits in a clinical population, it is not a
diagnostic measure and this sample cannot be considered to meet full criteria for BPD.
With respect to the conceptualization and operationalization of Urgency, the pausing
behavior on the PASAT-C did not appear to be functioning exactly as predicted. Rather than
serving an emotion regulation function, it appeared to be a measure of participants’ intolerance
of distress and negative stimuli, and therefore would be better conceptualized as a measure of
distress tolerance. Further, the food variables also did not function as predicted, and many
participants chose not to eat any food at all, rendering this variable ineffective in this dataset for
assessing emotional regulation behavior. Finally, the loss of a significant proportion of the
psychophysiological data renders hypotheses about the meditational role of physiological arousal
difficult to conclusively test, and further data would be needed before this hypothesis could be
fully accepted or rejected.
Future Directions
A number of future directions would help to validate and extend the results of the current
study. The study should be replicated using a clinical sample with confirmed BPD diagnoses
using a diagnostic measure. Given the likely hypothesis that the results may have differed if
another emotion were induced at the beginning of the experiment, the study should also be
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replicated using other negative emotions (e.g., sadness, fear) and with other behavioral
operationalizations of Urgent, impulsive behavior. If possible, these assessments should be
generalizable to the types of Urgent behavior that is of most clinical or theoretical concern (e.g.,
in a BPD population, assessing ineffective interpersonal behavior may be of particular interest).
Additionally, attention should be paid to examining the reverse implications of the
present study – namely, that giving participants the perception that their moods will be more
manageable and that they will be more successful at altering their mood may decrease the
incidence of Urgent behaviors. This could also be assessed through examining beliefs of
emotional self-efficacy during treatments targeted at addressing symptoms of BPD or other
Urgent behaviors, such as DBT, to see if a shift in perceived self-efficacy predicts more effective
distress tolerance behaviors and fewer Urgent behaviors. Alternatively, provision of a placebo
together with a strong expectation of increased ability to control one’s mood in comparison with
control and treatment groups would be an interesting way to assess the role of these beliefs in
producing Urgent behaviors for future research.
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Appendix B
Online Informed Consent
Purpose of Study: You are invited to participate in a research study that is investigating
personality and decision making. The purpose of this project is to better understand the
relationship between personality and decision making among college students. The results of this
study will help researchers better understand the impact of different personality traits on decision
making.
Format and Length of Time: Your participation will involve completing several surveys with
questions about your personality, your behavior, your emotions, and asking you to make
hypothetical decisions. In addition, your participation will involve completing a short
demographic survey that asks questions about your age, gender, and ethnicity. In total, your
participation will take approximately 45-60 minutes.
Expected Risks: The risk involved in participating in this study is minimal, although it is
possible that some will experience concerns in reaction to some of the measures, such as
concerns about their substance use or emotional behavior. If you feel a need to talk to someone
about how you feel, please contact one of the following resources: Counseling and
Psychological Services, located at Snow Health Center, Telephone No.: 734-487-1118; College
of Education Counseling Clinic, located at 135 Porter Building, Telephone No.: 734-487-4410;
the EMU Psychology Clinic, located at 611 W. Cross St., Telephone No.: 734-487-4987; or the
Crisis Call Center, Telephone No.: 1-800-273-8255.
Participation Withdrawal: Participation in this study is voluntary. If you do not wish to
participate or withdraw from participating, you may quit the survey at any time without penalty
or negative consequence. Refusal to participate in this online survey will not affect your standing
at EMU. You may quit the study by closing the browser at any time.
Expected Benefits: There are no direct expected benefits to you for participating in the study.
The knowledge that we obtain from your participation will help us understand the influence of
personality on decision making among college students.
Compensation: You may be eligible to receive participation/extra credit for your psychology
class in exchange for your participation. If you would like to be considered for extra credit in
exchange for your participation, please be sure you accessed this study through the SONA
system and your extra credit will be credited automatically.
Confidentiality: Your confidentiality while participating in this research study is very important.
There will not be any way for someone to know what answers you gave. Your name will not be
connected with your survey responses in any way. All data will be housed on a secure server in a
locked room. In addition, the data will be presented in aggregate form and not individually when
the results are presented. Data will be available to both researchers involved with the study and
University Human Subjects Research Committee staff. In the case that you choose to indicate
your interest in follow-up studies, your e-mail address will be housed in a separate database and
will be destroyed immediately following data collection.
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Presentation of Results: The results of the study, which will be de-identified so that no
identifying information is provided, will be presented in a dissertation, relevant psychology
journals, and conferences in aggregate form. If you are interested in the results of the study,
please contact the principle investigator or the supervising professor.
Contact: Should you wish to speak to someone directly about the study, you may contact the
principal investigator, Amy Paggeot, at apaggeot@emich.edu, or 734-487-1155, or the
supervising professor, Dr. Thomas Waltz, at twaltz1@emich.edu or 734-487-4852.
Consent: I understand my rights as a research participant and I voluntarily consent to participate
in this study and follow its requirements. I additionally understand the purpose, intent, and
necessity of the present study.
If you have read all of the above and would like to take part in this study, please indicate in the
drop down menu below.
For questions about your rights as a research subject, contact the Eastern Michigan University
Human Subjects Review Committee at human.subjects@emich.edu or by phone at 734‐487‐
3090.
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Appendix C
In-Person Informed Consent
Title of Study: An evaluation of the impact of a medication on personality and decision making speed.
1) Purpose of Study: The purpose of this study is to evaluate whether a medication known to
improve reaction time has different effects on people with different personality types. Reaction
time performance will be assessed on two computer tasks.
2) Participation Withdrawal or Refusal to Participate: You are not required to take part in this
study and your refusal to participate will not result in any penalty to you. If you do choose to
participate, you may withdraw at any time. Your participation is completely voluntary.
3) How Long the Study Will Take: The study is comprised of two parts. The first stage consists of
self-report measures to be completed online, estimated to take about 45-60 minutes. You have
already completed the first stage of the experiment and now have the opportunity to
participate in the second stage which will take between 30 and 45 minutes.
4) Description of the Study and Procedure: As mentioned above, there are two stages of the
study. The first, which you have already completed, involved answering surveys online. Now you
have the opportunity to participate in an additional experiment at Mark Jefferson Science
Complex, pending your availability and desire to participate. You will not be required to attend
the second stage of the study to receive credit for your time spent completing the online
measures in the first stage. However, you may receive additional credit if you choose to attend
this second experiment. During this experimental stage, you will be asked to write a brief story,
take a medication, and complete several computerized tasks. The medication being used for the
second stage of the study has been used safely by millions of people, does not require a
prescription, and has minimal side effects, the most common of which is dry mouth. The story
will be used to gain better understanding of your individual personality and coping style, and the
computerized tasks will be used to gain better understanding of decision making under timed,
moderately stressful conditions. You will also be asked to allow collection of
psychophysiological data, which will be minimally invasive and will involve the application of
several sensors to your skin to obtain measures of stress such as heart rate and perspiration.
The exact details of this study may not be fully disclosed on this form, and any questions should
be directed to the Principle Investigator.
5) Use of Research Results: This data obtained from this study will be evaluated with a statistical
software package for analysis. A unique identification number will code your responses, and
your name will be separated from your data to preserve confidentiality. All personal
information will be kept confidential and any personally identifying material will be destroyed
immediately following data collection. Data will be available to researchers involved with the
study, and University Human Subjects Research Committee staff for regulatory oversight
purposes. The results of this study will be tabulated in group format and presented at a
professional conference and/or in a peer-reviewed journal.
6) Potential Benefits of the Study: It is likely that you will not directly benefit from participating in
this study. However, your participation will be beneficial for researchers to better understand
how individuals with different personalities relate and communicate with one another. As
compensation for your time, the researcher will award you with participation credit through
SONA which will then be forwarded to your designated course instructor. Depending on your
instructor, participating in this study may earn you research participation credit and/or extra
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credit for that course. In addition, you will be entered into a drawing to win one of four $50
Amazon.com gift cards.
7) Potential Risks of the Study: The risk of participating in this study is minimal. There may be mild
side effects of the medication, none of which are anticipated to be serious (dry mouth is the
most common) or to last for more than an hour. You may also experience moderate
psychological stress due to the timed nature of the computerized tasks. If you experience any
unwanted effects or distress at any point during the study, you will be free to withdraw or
suspend your participation without penalty. If you experience unwanted distress, please refer
to the debriefing form which will be provided upon conclusion of the study for treatment
resources in the community.
8) Researchers: If you have any questions, comments, or are interested in the results of the study
after you participate, the researchers can be contacted at:
Principal Investigator: Amy Paggeot (apaggeot@emich.edu) or (734) 487 – 2376
Supervisor: Dr. Thomas Waltz (twaltz1@emich.edu)
For questions about your rights as a research subject, contact the Eastern Michigan University Human Subjects
Review Committee at human.subjects@emich.edu or call 734-487-3090.

Research Participant’s Rights: I state that I am at least 18 years of age and voluntarily consent to
participate in the study. I have read or have had read to me all of the above conditions of the
experiment. Any questions I have regarding the study have been answered by Ms. Amy Paggeot or one
of the research assistants. I have been told about the possible risks and discomforts of the study as well
as the possible benefits. I understand that I do not have to take part in this study and that my refusal will
involve no penalty or loss of rights to which I am otherwise entitled. I understand that refusal to
participate will not affect my standing at EMU. I may withdraw at any time. I also understand that the
results of this study may be published but my individual responses will not be revealed. I understand the
steps that have been taken to assure the confidentiality of my responses.
I understand my rights as a research participant and I voluntarily consent to participate in this study. I
understand what this study is about, how it is going to be done, and why it is going to be done. I will
receive a signed copy of this consent form.

__________________________
Participant’s Signature

___________________
Date

__________________________
Participant’s Name (Print)

___________________
Participant’s Email
___________________
Participant’s Phone No.

__________________________
Researcher / Witness Signature

___________________
Date

___________________________

___________________
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Principal Researcher Signature

Date
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Appendix D
Debriefing Statement
Thank you for participating in this research study of the effect of a medication purported to
improve reaction time on two different tasks. The results of this study will assist clinical researchers in
understanding relationships among personality, coping behaviors, and decision making under various
circumstances. Results of this study will be analyzed with all personally identifying information removed
from your individual data. Results will be tabulated and presented at a professional conference and in a
professional journal. If you are interested in obtaining a copy of the results once the study is completed
or if you have additional questions about the study in the future, the researchers can be contacted at:
Principal Investigator: Amy Paggeot (apaggeot@emich.edu) or (734) 487-1155
Supervisor: Dr. Thomas Waltz (twaltz1@emich.edu)
It is essential you be made aware that the medication you received was a placebo and was not
a real medication. The “medication” you received was simply sugar water with food coloring and
flavoring. The instructions you were given regarding the intended effects and side effects of the placebo
were given to you based on random assignment, and are uniform for all participants that partake in the
experiment. The instructions were intended to impact how you coped with the stress of the tests
administered, and in order for this to be effective, it was necessary that you believed the medication
was real. The present study utilizes a placebo manipulation to examine whether Urgency in individuals
with different personality traits is associated with performance on a psychologically stressful task.
Understanding how people behave when they think something external to them, like a medication,
impacts their performance helps improve our understanding of how different people use coping
behaviors under difficult circumstances. The instructions accompanying the placebo were used to
establish expectations may affect your response to stressful decision making tasks. Do you have any
questions about the study or would you like to share any concerns regarding your experience? If you
continue to have questions or concerns after you participate, please contact the principle investigator or
her supervisor using the contact information provided above. As a general practice, we provide all
research participants with a list of local and low cost mental health services they may wish to use if
interested.
Please keep the details of the study to yourself and do not to inform other EMU students that the
medication is a placebo. This is important because we can only collect valid data from participants who
believe in the potential effects of the placebo medication. If some participants are aware of the placebo
in advance, their data could interfere with our ability to interpret the data of those who did not know
this in advance, and in effect make all of the time those students have spent participating worthless.
Please respect the time of your fellow students by giving others the opportunity to provide valid data for
this study.
Thank you again for your participation.
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Eastern Michigan University Counseling and Psychological Services
313 Snow Health Center
Ypsilanti, MI 48197
(734) 487-1118
Eastern Michigan University College of Education Counseling Clinic
135 Porter Building
Ypsilanti, MI 48197
(734) 487-4410
Eastern Michigan University Psychology Clinic
611 West Cross Street
Ypsilanti, MI 48197
(734) 487-4987
Washtenaw County Community Support and Treatment Services
555 Towner St.
Ypsilanti, MI 48198
24-hour: (734) 544-3050
or 1 (800) 440-7548
Crisis Call Center
1 (800) 273-8255
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Appendix E
Demographics Questionnaire
1. How old are you?
2. What is your gender?
Male
Female
Transgender (MTF)
Transgender (FTM)
Other (please specify):
3. What is your height in inches? (Please give your best estimate, i.e., 5' 5" = 65 inches.)
4. Approximately how much do you weigh? (Please answer in pounds; e.g., 180 pounds, or 180 lbs)
5. What is your sexual orientation?
Mostly or definitely straight
Mostly or definitely gay
Mostly or definitely lesbian
Bisexual
Asexual
Other (please specify):
6. With which racial or ethnic background do you most identify?
Caucasian or Euro-American
Black, Afro-Caribbean, or African-American
Latino or Hispanic American
East Asian or Asian American
South Asian or Indian American
Middle Eastern or Arab American
Native American or Alaskan Native
Biracial or Multiracial
7. What year of study are you?
Freshman
Sophomore
Junior
Senior
5th year or beyond
8. What is your current marital status?
Married
Single
Divorced
Remarried
Widowed
Separated
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Living with partner (same sex)
Living with partner (opposite sex)
Prefer not to answer
9. What is your current employment status?
Full time (>35 hours/wk)
Part time (regular hours)
Part time (irregular hours)
Unemployed, full time student
Unemployed, part time student
Retired/disability
Military service
Prefer not to answer
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Appendix F
The Urgency, Perseverance, Premeditation, and Sensation Seeking (UPPS) Impulsivity
Scale
Below are a number of statements that describe ways in which people act and think. For each
statement, please indicate how much you agree or disagree with the statement. Be sure to
indicate your agreement or disagreement for every statement below.
[administration note: each of the following questions will be accompanied by choice menu with
the following options:
1. Agree Strongly
2. Agree Somewhat
3. Disagree somewhat
4. Disagree Strongly]
1. I have a reserved and cautious attitude toward life.
2. I have trouble controlling my impulses.
3. I generally seek new and exciting experiences and sensations.
4. I generally like to see things through to the end.
5. My thinking is usually careful and purposeful.
6. I have trouble resisting my cravings (for food, cigarettes, etc.).
7. I'll try anything once.
8. I tend to give up easily.
9. I am not one of those people who blurt out things without thinking.
10. I often get involved in things I later wish I could get out of.
11. I like sports and games in which you have to choose your next move very quickly.
12. Unfinished tasks really bother me.
13. I like to stop and think things over before I do them.
14. When I feel bad, I will often do things I later regret in order to make myself feel better now.
15. I would enjoy water skiing.
16. Once I get going on something I hate to stop.
17. I don't like to start a project until I know exactly how to proceed.
18. Sometimes when I feel bad, I can’t seem to stop what I am doing even though it is making
me feel worse.
19. I quite enjoy taking risks.
20. I concentrate easily.
21. I would enjoy parachute jumping.
22. I finish what I start.
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23. I tend to value and follow a rational, "sensible" approach to things.
24. When I am upset I often act without thinking.
25. I welcome new and exciting experiences and sensations, even if they are a little frightening
and unconventional.
26. I am able to pace myself so as to get things done on time.
27. I usually make up my mind through careful reasoning.
28. When I feel rejected, I will often say things that I later regret.
29. I would like to learn to fly an airplane.
30. I am a person who always gets the job done.
31. I am a cautious person.
32. It is hard for me to resist acting on my feelings.
33. I sometimes like doing things that are a bit frightening.
34. I almost always finish projects that I start.
35. Before I get into a new situation I like to find out what to expect from it.
36. I often make matters worse because I act without thinking when I am upset.
37. I would enjoy the sensation of skiing very fast down a high mountain slope.
38. Sometimes there are so many little things to be done that I just ignore them all.
39. I usually think carefully before doing anything.
40. Before making up my mind, I consider all the advantages and disadvantages.
41. In the heat of an argument, I will often say things that I later regret.
42. I would like to go scuba diving.
43. I always keep my feelings under control.
44. I would enjoy fast driving.
45. Sometimes I do impulsive things that I later regret.
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Appendix G
The Positive and Negative Affect Schedule (PANAS) Questionnaire
This scale consists of a number of words that describe different feelings and emotions. Read each
item and then list the number from the scale below next to each word. Indicate to what extent
you feel this way right now, that is, at the present moment.
[administration note: each of the following questions will be accompanied by choice menu with
the following options:
1
Very Slightly or
Not at All

2

3

4

5

A Little

Moderately

Quite a Bit

Extremely

1. Interested
2. Distressed
3. Excited
4. Upset
5. Strong
6. Guilty
7. Scared
8. Hostile
9. Enthusiastic
10. Proud

11. Irritable
12. Alert
13. Ashamed
14. Inspired
15. Nervous
16. Determined
17. Attentive
18. Jittery
19. Active
20. Afraid
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Appendix H
Difficulties in Emotion Regulation Scale
Please indicate how often the following statements apply to you by clicking the circle underneath
the appropriate number from the scale below (1-5) next to each item.
[administration note: each of the following questions will be accompanied by choice menu with
the following options]
12345-

Almost never (0-10%)
Sometimes (11-35%)
About half the time (36-65%)
Most of the time (66-90%)
Almost always (91-100%)

1. I am clear about my feelings
2. I pay attention to how I feel
3. I experience my emotions as overwhelming and out of control
4. I have no idea how I am feeling
5. I have difficulty making sense out of my feelings
6. I am attentive to my feelings
7. I know exactly how I am feeling
8. I care about what I am feeling
9. I am confused about how I feel
10. When I’m upset, I acknowledge my emotions
11. When I’m upset, I become angry with myself for feeling that way
12. When I’m upset, I become embarrassed for feeling that way
13. When I’m upset, I have difficulty getting work done
14. When I’m upset, I become out of control
15. When I’m upset, I believe that I will remain that way for a long time
16. When I’m upset, I believe that I’ll end up feeling very depressed
17. When I’m upset, I believe that my feelings are valid and important
18. When I’m upset, I have difficulty focusing on other things
19. When I’m upset, I feel out of control
20. When I’m upset, I can still get things done
21. When I’m upset, I feel ashamed with myself for feeling that way
22. When I’m upset, I know that I can find a way to eventually feel better
23. When I’m upset, I feel like I am weak
24. When I’m upset, I feel like I can remain in control of my behaviors
25. When I’m upset, I feel guilty for feeling that way
26. When I’m upset, I have difficulty concentrating
27. When I’m upset, I have difficulty controlling my behaviors
28. When I’m upset, I believe that there is nothing I can do to make myself feel better
29. When I’m upset, I become irritated with myself for feeling that way
30. When I’m upset, I start to feel very bad about myself
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31. When I’m upset, I believe that wallowing in it is all I can do
32. When I’m upset, I lose control over my behaviors
33. When I’m upset, I have difficulty thinking about anything else
34. When I’m upset, I take time to figure out what I’m really feeling
35. When I’m upset, it takes me a long time to feel better
36. When I’m upset, my emotions feel overwhelming
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Appendix I
Reflection-Rumination Questionnaire (RRQ) Rumination 8 item Short-Form
Instructions: For each of the following statements, please indicate your level of agreement or
disagreement by clicking one of the scale categories to the right of each statement. Use the scale
as shown below:
[administration note: each of the following questions will be accompanied by choice menu with
the following options
Strongly
Disagree
1

1.
2.
3.
4.
5.
6.
7.
8.

Disagree
2

Neutral
3

Agree
4

Strongly
Agree
5

My attention is often focused on aspects of myself I wish I’d stop thinking about
Sometimes it is hard for me to shut off thoughts about myself
I tend to "ruminate" or dwell over things that happen to me for a really long time afterward
I don’t waste time re-thinking things that are over and done with
I never ruminate or dwell on myself for very long
It is easy for me to put unwanted thoughts out of my mind
I often reflect on episodes in my life that I should no longer concern myself with
I spend a great deal of time thinking back over my embarrassing or disappointing moments
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Appendix J
The Revised Acceptance and Action Questionnaire (AAQ-II)
Below you will find a list of statements. Please rate how true each statement is for you by
circling a number next to it. Use the scale below to make your choice.
[administration note: each of the following questions will be accompanied by choice menu with
the following options
1
never
true

1.
value.
2.
3.
4.
5.
6.
7.

2
very seldom
true

3
seldom
true

4
sometimes
true

5
frequently
true

6
almost
always
true

7
always
true

My painful experiences and memories make it difficult for me to live a life that I would
I’m afraid of my feelings.
I worry about not being able to control my worries and feelings.
My painful memories prevent me from having a fulfilling life.
Emotions cause problems in my life.
It seems like most people are handling their lives better than I am.
Worries get in the way of my success.
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Appendix K
Modified Paced Serial Addition Task – Computer Version
[Screen 1]
Directions: You will be presented with a series of numbers (one at a time) in the center
of the computer screen. Your task is to add each number to the one that immediately
preceded it and click the number on the number pad below that corresponds with their
sum. If you respond incorrectly, too late, or not at all an "explosion" sound will occur. If
you respond correctly, you will earn one point. Try to earn as many points as you can.
Your total score will be displayed at the upper right of the screen.
For example if presented with 3 and then 7, you would click on the "10" box (3+7=10), if
the next number is 12, you would click "19" (7+12=19), if the next number is 0 you
would click "12" (12+0=12).
[Click to continue]
[Screen 2: practice round begins, is 1 minute in duration, participant interacts with task]
[upon completion participant sees]
Round 1 is over. The next round will begin in ____ seconds.
[Round 2 begins, is 2 minutes in duration, participant interacts with task]
[upon completion participant sees]
Indicate to what extent you feel right now, that is, in the present moment
[administration note: each of the following questions will be accompanied by
choice menu with the following options:
1. Very Slightly or Not at All
2. A Little
3. Moderately
4. Quite a Bit
5. Extremely]
Distressed
Upset
Guilty
Scared
Hostile
Irritable
Ashamed
Nervous
Jittery
Afraid
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[Click to continue]
You are about to begin the final round of the task. Remember, try to earn as many points as you
can.
For this final round you will have the option of pressing the "pause" button. Pressing this button
temporarily stops the presentation of the numbers for 10 seconds. Pressing this button also
extends how long you will participate in this final round by 10 seconds.
Click here [check box] if you understand that you can pause the task any time you'd like in the
next round by clicking the button labeled "PAUSE"
The task will resume in _____ seconds.
[final round begins, is 10 minutes in duration at minimum, 20 minutes in duration maximum if
pauses are used]
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Appendix L
Emotional Stroop Task
Instructions: You will be presented with a series of word pairs. For each pair, one word will be
printed in a color (either red, blue, or green) while another word will be printed in black but will
indicate a color (red, blue, or green). Your task will be to decide whether the color of the ink and
the color word printed above it agree (e.g. the word “Car” is printed in green and the word
“Green” is printed above it). If they agree, please tap the A button on your keyboard (marked for
you with “yes”). If they don’t, please tap the L button on your keyboard (marked for you with
“no”).

If you understand these instructions, please click the “Yes, I understand” button below to begin
the task. If not, please ask the research assistant to answer any questions you might have. Once
you understand, continue to the task.
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Appendix M
Debriefing Questionnaire
1. Did you experience any side effects from the medication? (Yes or no)
2. What effects did you notice? Please include main effects (reaction time increase) as well
as side effects (e.g., dry mouth)
3. Did you notice any effect of the medication on your mood? (Yes or no)
4. If you answered yes to the previous question, what did you notice?
5. Before you arrived today to complete the study, did anyone tell you anything about this
study and its procedures? (Yes or no)
6. If you answered yes to the previous question, what were you told?
7. Do you have any other final comments or observations regarding your participation in
this study today?
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Appendix N
Monetary Delay Discounting Task
Instructions: For each question, please choose which of the two options you would prefer. Consider each option carefully.
The first question reads: Would you prefer: $500 now, or $1000 3 weeks from now?
Participants are then directed through a series of 5 questions according to the decision tree on the following page.
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Index
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

Choice 1

Choice 2

Choice 3
Q12
$500 now
$1000 in 4 hours

Q11
$500 now
$1000 in 1 day
Q19
$500 now
$1000 in 4 days
Q10
$500 now
$1000 in 3 weeks
Q27
$500 now
$1000 in 4 months
Q26
$500 now
$1000 in 2 years
Q34
$500 now
$1000 in 8 years

Choice 4
Q13
$500 now
$1000 in 2 hours
Q16
$500 now
$1000 in 9 hours
Q20
$500 now
$1000 in 2 days
Q21
$500 now
$1000 in 1.5 weeks
Q28
$500 now
$1000 in 2 months
Q31
$500 now
$1000 in 8 months

Q35
$500 now
$1000 in 4 years
Q38
$500 now

Choice 5
$500 now Q14
$1000 in 1 hr
$500 now Q15
$1000 in 3 hrs
$500 now Q17
$1000 in 6 hrs
$500 now Q18
$1000 in 12 hrs
$500 now Q22
$1000 in 1.5 days
$500 now Q23
$1000 in 3 days
$500 now Q24
$1000 in 1 week
$500 now Q25
$1000 in 2 weeks
$500 now Q29
$1000 in 1 month
$500 now Q30
$1000 in 3 months
$500 now Q32
$1000 in 6 months
$500 now Q33
$1000 in 1 year
$500 now Q36
$1000 in 3 years
$500 now Q37
$1000 in 5 years
$500 now Q39
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30
31

$1000 in 18 years

$1000 in 12 years
$500 now Q40
$1000 in 25 years

